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ULTRA  HIGH  SPEED  SCAN  -  Catch  more  of  what ^s  mm  on\  Tlie 
IC-2350H  scans  w  ice  as  fast  a*^  nlder  models'",  and  there  are  "different 
scan  modes  lo  choo^  from!  WIDE  BAHl  IffilHVE  -  Monitor  more 
frequencies  right  '^out  of  the  box"  (no  modification  necessan  k  including 
amrrafl  public  safetv.  ixilice,  fire,  marine,  weather,  and  more  irecei\  e 
1 18-174  mil  CRYSTAL  CLEAR  RECEPTION  -  "Oie  built-in,  adjustable 
do  IfWb)  RF  attenuator  improves  blocking  characteristics 
and  provides  a  wide  squelch  — 
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KZSSm  FUniRES: 

•  UidtlkfiJRv  (118-1%  MH/) 

*  HO  CtuOQcl  Mt-mcin  Back'd  (^ 
ttilh  EFPROM 


?iensiti\  itv  range,  enabling  crystal  clear  reception  of  desired 
signaK  \^hile  fighting  IMD  Motermodulaiion  dislomon)  from  pagers,  land 
mobile  equipment,  and  other  forms  of  interference.  A  COMRINATION  OF 
GREAT  FEATURES  AT  A  VERY  AFFORDABLE  PRICE!  L]>ten  m  on  all  th. 
action  usins  the  IC-235f}H  and  discover  what  a  ^reat  value  this  next 
generation  radio  is!  \'isit  \our  ICOM  dealer  loday  and  hear  more  of  what 
-^  ........^         you've  been  missing! 


^HWWi 


•  Rimote  Cufllrol  .Mic  (opL  IT  101) 

•  PL  Encode  Buik-in 

•  Built-in  Duple^er 

•  Auto  Repealer  Shift 

•  Voice  S\Tithesi?er  (opt  LT-66) 


ICOM 
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Coll  ICOM^^  brochure  holline:  [206)  450-6088,  ik«i«iicaiUiMiSip»fi«ifeifa 


ICOM 


THE  NEXT  GEMERATIOfl 


PEAK 

PERFORMANCE 


LOW    POWER 


The  KPC-3  offers  more  performance 
than  any  other  TNC  in  its  price 
range.  No  wonder  it*s  the  #1 -selling 
TNC  on  the  market  today  And  now, 
the  KPC-3  can  connect  to  GPS 
receivers  with  an  NMEA-0183  inter- 
face. And  it's  the  only  TNC  with 
enhanced  GPS  operations,  including 
multiple  string  parsing;  storage  of  out- 
going data  in  tracking  buffers;  time- 

slotied  broadcast- 
ing based  on  the 
GPS  clock  (so 
multiple  stations 
can  report  with- 
out collision); 
and  remote  access 
to  reconfigure  the 
GPS  unit.  Like 
all  Kantronics 
TNCs.  the  KPC-3 
is  thoroughly  contemporary;  it  can  run 
on  a  9-voll  battery,  and  it's  poriable. 
It  also  provides  more  than  2 OK  of  per- 
sonal mailbox  space  that  inexpensively 
expands  to  lOOK, 

Get  your  own  KPC-3  today 

Its  just  the  lift  youVe  been  needing. 


For  more  infommtion.  contaclyoiir 

authorized  Kantronics  dealer  or  Kantronics  ai 

1202  E.  23rd  St,,  LawTcnce,  KS  66046-5006 

9134J42-7745    FAX  913-842  2031. 


Now 

The  G)mpany  That  Takes 
Aroimd  The  Worid  Lets\buTake 

World  AioundWthYou. 


The  Drake 
Performance  In  An 

The  company  that  has  been 
setting  tfie  standards  in  premium- 
quaTity  world  band  shortwave 
performance  now  puts  tofHrf- 
the-line  teatones  and  technology 
at  your  fingertips  with  the 
SW8...  wherever  you  want  to 
take  it.  Designed  tor  both  deslctop 
use  and  easy  portability,  the 


SW8  -  Finally,  Professional  Desktop 

Af  fordablei  Portable  World  Band  Shortwave, 


□rate  SW8  includes  many  of 
the  ^me  features  that  have  made 
Drake  a  perennial  fevorite  of 
experts  -  supert)  audio,  vei^lfty, 
and  the  unique  ojmbination  of 
professional  quality  and  functional 
simplicity.  So  tune  in  the  world 
and  get  the  best  of  all  worlds - 
quality  and  affordability,  desktop 


technology  and  portafaflity. 
The  Drake  SW8. 

To  order  your  SW8  tiirtct 
jormore  injomation,  orjor 

the  dtakr  nearest  you  call 

1-800-968-7753 
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SW»  World  Band 
Short W0vg  Receiver 
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On  th«  cover:  Season^s  Greetings  From  North  Pole 

Ths  month's  cover  photo  comes  from  George  Pataki  WB2AQC,  84-47  Kendrick  Place,  Jamaica  NY  11432.  George 
visited  90  amateur  rado  operators  in  15  localities,  and  took  640  photographs  during  his  summer,  1994  tour  of  Alaska.  ' 
Our  cover  photo  from  the  town  of  North  Po  e,  A  asl<a.  features  Joel  WL7AI  sending  us  Season's  Greetings  from  his  very 
tall  and  well-anctiored  tower  sporting  a  three  element  Yagi  and  his  repealer  antenna.  Also  in  North  Pole,  George  met 
Eric  KL7AJ  and  his  16  year  old  son  David  WL7NK  and  the  family  of  Ed  KL7X0.  his  wife,  Sandy  WL7PQ.  their  daughief, 
Danielle  WL7QW.  and  tfietr  two  sons.  Bill  KL7TC  and  Mike.  KL7YY  who  send  their  Season  s  Greetings  as  weil. 
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Feedback:  Any  circuit  works  tteffer  with  feedback,  so  please  fake  the  time  to  report  on  how  much  you  like, 
hate,  or  don  I  care  one  way  or  the  other  at?out  the  artic  as  and  columns  in  this  issue.  G  =  greaii.  0  =  okay,  and 
U   :=   ugh.   The  G's  and   O's   wi  1  be  continued.   Enough   Us  and   it's   Siterl  Keysville.   Hey,   this   is  your 
communications  mediurii.  so  don't  just  sit  there  scratching  your. ..er,.. head,  FYI:  Feedback  "number"  is  the 

Manuscripts:    Contrit>utions    for 
pos^bJe    pubtication    are     inosi 
^welcome.  We'li  do  the  best  we  can 
to  reium  anything  you  request  but 
we  assume  no  responsibtlrty  for 
loss    or    damage.    Payment    for 
submitted   articles   will   be   made 
upon  pubiicaton.   Please   submit 
bQXh  a  disk  and  a  hard  copy  of 
your  artide  (IBM  or  Mac  formats) ♦ 
carefully  checked  drawings   and 
schematics  ^  arw!  tf>e  ctearesi,  best 
focussed  and  lighted  photos  you 
can  manage.  "How  to  write  lor  73' 
guide  Irr^es     afB      available      on 
request.  US  citizens  musi  include 
their  Sociai  Security  number  with 
submitted  manuscripts  so  we  can 
submit  it  to  you  know  who. 

page  numoer  on  wnicn  ine  article  or  column  starts  as  shown  in  the  moex. 
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Never  SAY  DIE 


Wayne  Green  W2NSD/1 


Builder's  Alert! 

If  youVe  not  Into  designing  and 
building  little  electronic  gadgets, 
skip  thlSt  it's  not  for  you. 

It  all  started  when  an  Gnvelope 
arrived  with  a  little  bag  of  hardware 
in  it.  Oh,  rd  seen  the  Sescom  ads. 
but  I  hadn't  really  understood  how 
neat  their  equipment  boxes  were. 
I  spent  a  lot  of  years  at  the  work* 
bench  making  all  kinds  of  etec- 
tronic  stutt,  but  nothing  as  cute  as 
these  had  ever  been  availabte. 
Considering  the  size  parts  used  to 
be.  nothing  !  could  have  made 
bach  then  would  have  fitted  into 
most  of  these  boxes. 

So  t  contacted  Sescom  to  see 
if  they  might  be  interested  in  me 
helping  them  get  the  boxes  better 
known.  Not  being  crazy,  they 
agreed.  Here  s  the  deaL  For  any 
article  t  publish  that  uses  one  of 
their  boxes  they'll  send  a  S50 
check  to  the  author,  and  that  s  in 
addition  to  the  pittance  I  shelf  out 
for  good  construction  projects.  A 
little  bonus.  Weli,  since  tfieir  boxes 
only  cost  from  S2  to  $6,  that's  a 
good  gamble  for  any  byilder. 

Don!  go  away,  I'm  not  done. 

Sescom  also  makes  some  re- 
markably inexpensive  modules  for 
various  audio  applications.  SlPs. 
These  are  also  cute  littfe  buggers. 
If  you  can  figure  out  some 
hamshack  applications  for  these 
and  come  up  with  an  article  \  can't 
refuse.  Sescom  is  offering  a  SI  00 
reward,  plus  whatever  you  can 
squeeze  out  of  Never  Spend  a 
Dollar, 

There  are  23  varieties  so  far, 
rengmg  from  $15  to  $35:  things 
like  mike  pre-amps,  remote  vol- 
ume control,  automatic  level  con- 
trols, etc.  These  miniature  circuit 
boards  aren't  much  larger  than 
ICs. 


Tm  still  not  done. 

Sescom  makes  most  of  their 
SIPs  in  fairly  short  runs,  so  they 
don't  need  to  have  a  market  for 
tens  of  thousands  to  be  interested 
in  making  more  SIPs  available* 
What  they  need  is  for  you  lo  brain- 
storm a  small  circuit  and  send 
them  a  prototype.  If  they  like  what 
youVe  done  they  II  swing  into  ac- 
tion and  add  it  to  their  catalog,  with 
you  getting  Si 00  up  front  for  the 
idea,  plus  a  royalty  on  every  sate. 
And  I  would  expect,  at  the  very 
least,  an  article  from  you  on  your 
handywork-  With  good  photos. 

If  your  brain  Is  all  fogged  up  due 
to  your  poisonmg  yourself  with 
mercury  (fillings),  Big  Macs, 
Nutfasweet,  Bud  Light,  and  so  on, 
then  you  can  substitute  some  re- 
search into  ham  rag  back  issues 
for  the  creatEvity  you  d  otherwise 
have. 

Sescom  is  mostly  into  audio  cir- 
cuits, but  with  your  help  maybe  we 
can  get  them  to  start  making  some 
RF  modules.  Maybe  some  digital 
too.  rd  love  to  have  a  module  that 
would  send  my  call  digitally  every 
time  t  push  the  mike  button.  At 
9600  baud  it  woufd  zip  by  like  ttiat. 
Then  Id  want  another  module  to 
decipher  the  srgnal  when  it's  used 
by  ott^ers.  The  next  thing  you  know 
we'd  Stan  seeing  some  of  the  big 
companies  building  this  into  their 
rigs,  with  a  little  LCD  readout  on 
the  receiver  giving  the  call  of  the 
station  you're  receiving. 

What  else  do  you  need? 

How  long  will  it  be  before  we 
have  a  module  in  our  rigs  that  we 
can  load  a  digitized  picture  of  our- 
setves  into?  That  takes  me  back 
to  the  early  slow^scan  days  around 
1970,  when  I  had  three  cameras 
set  up  in  my  shack,  with  one  aimed 
at  a  menu  board,  a  second  at  a 
slide  projector,  and  the  third  at  me. 


And  there  was  this  guy  in  Caracas 
wlio  used  to  send  hours  and  hours 
of  Playboy  centerfolds- 

And  the  time  when  I  went  to 
Navassa  to  operate  as  KC4DX 
and  took  along  some  sfow-scan 
QSOs  on  audio  tape,  plus  a  re- 
corder to  see  what  I'd  received 
after  I  got  home.  I  remember  call- 
ing in  on  the  slow  scan  channel 
on  20m  and  being  told  to  go  away 
because  there  was  {wow!)  a  Mexi- 
can station  on  there  that  everyone 
want^  to  contact.  So  I  moved  up 
the  bar>d  and  gave  a  few  of  Ihe 
more  alert  slow-scanners  a  new 
country,  while  the  herd  were  work- 
ing that  Mexican  SSTV  station. 

Gel  out  your  soldering  pencil 
and  let's  see  what  you  can  do  to 
have  some  fun  and  maybe  even 
get  Sescom  better  known. 

Reminder  For  Skiers 

Snow  permitting,  am  I  going  to 
see  you  at  Aspen  January  4-1 1  th , 
HT  in  hand  so  we  can  tatk  while 
on  the  fifts?  That's  the  low  season 
at  Aspen,  when  prices  are  reason- 
able and  the  lift  lines  minimal  {or 
less).  And  think  of  Ihe  fun  well 
have  solving  amateur  radio's  prob- 
lems over  some  delicious  dinners. 
Mmm.  WeV©  had  mini-hamfests  at 
Aspen  for  many  years  and  had  a 
ball.  Skiing  is  haif  price  it  you're 
over  65t  and  free  at  70.  There 
probably  are  some  better  places 
in  the  worid  to  ski.  I  just  haven't 
found  them  yet.  Let  me  know  via 
fax;  603-588-3205  or  via 
ProFusion@AOLcom. 

Cuban  QSLs 

A  letter  from  Thomas  Hark 
KBSTAG  enclosed  a  note  he'd 
gotten  from  Oscar  C020J.  ex- 
plaining about  his  problem  getting 
QSL  cards,  even  though  they've 
been  sent  to  his  post  office  box  in 
Cuba.  Oscar  has  been  busy  this 
last  summer  working  American 


grid  squares  on  both  2m  and  6m 
via  tropo  and  sporadic-E,  hoping 
to  be  abEe  to  get  the  VOCC  award. 
But  with  75-80%  of  the  QSL  cards 
not  making  it  through  the  Cuban 
postal  system,  he's  not  getting  Ihe 
needed  confirmations.  A  big  part 
of  the  problem  may  be  the  St  and 
S5  Green  Stamps  enclosed  as  in- 
centives tor  a  fast  response.  I 
suspect  Oscar  could  get  100%  of 
his  wanted  cards  if  he  lined  up  an 
American  QSL  manager. 

DXers  can  do  well  with  Green 
Stamps  if  they  can  actually  get 
their  mail.  1  remember  talking  with 
Don  Miller  W9WNV  back  in  the 
1 960s  when  he  was  going  around 
the  world  DXpedilJoning.  He 
claimed  that  he  was  making  over 
$50,000  a  year  chargi  ng  for  QSLs, 
with  no  income  tax,  since  there 
was  no  way  for  the  IRS  to  find  out 
about  iL  And  that  would  be  more 
like  $500,000  in  todays  doliarettes. 
Say,  does  anyone  know  if  Don's 
out  of  prison  yet? 

Too  bad  if  you  missed  the  fun 
bst  summer  on  six  meters.  Many 
days  it  was  hotter  n  a  pistol  With 
the  sun  spots  cranking  up.  how 
about  getting  set  up  to  have  some 
DXing  fun  on  6m  next  summer? 

Wayne  Wrong  On  EWFst 

Well,  that^s  what  a  lot  of  read- 
ers have  been  saying,  potting  me 
down  as  just  another  hysterical 
eco-nul-  After  alL  they  ve  been 
saying,  if  there  was  any  real  prob- 
lem the  Health  Department  or  the 
EPA  would  have  acted  long  ago. 
Sure,  like  they  ve  whipped  into 
action  in  the  case  of  cigarettes, 
which  are  a  long- proven  cause  of 
sickness  and  death.  Heck,  ciga- 
rettes kill  more  Americans  every 
year  than  AIDS,  drugs,  automobile 
accidents,  and  murders  combined. 
But  is  that  enough  to  warrant  ac- 
tion? Not  when  the  tobacco 
Continued  on  poge  74 
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HEW  Z780  •  Dual-band  146/446l\AHz  w^^old-over  •  includes  COMET  exclusive  theft-resistant  lock! 

146MH2  6/6  wave  4.6dBi  *  446MHz  5/8  Mve  x  3  7.2dBi  •  Lenfttti:  ^2'  •  Conn:  Gold-plateci  PL259  •  Max  Pwr:  1  SOW 


CD   o 


NEW  BLACK  COLOR 


SBB-1 5  •  Tri^band  52/1 46/446iyiHz  vv/fotd-over 
Gain  &  Wave.  52MHz  OrtBi  1/4  wave  •  146iVlHz  4.5  dBi  6/8  ?/ave  •  4461V1HZ  L2dBf  5/8  wave  x  3  •  Length:  58^  *  Conn  Pl'259  •  Max  Fwr:  120W 


NEW  BLACK  COLOR 


ISW  SBB-7/SBB-7NMO  •  Dual-band  146/446MHz  w/f old-over  __ 

Gam  &  Wave:  146MHz  4.5dBi  6/8  wave '  446MHz  7.2dBi  5/8  wave  x  3  •  Length:  5^"^GnFi:  "SfeB-T  PL-259/SBB-7NMO  f\IMO  •  Max  Pwr;  /OW 


■AAA/V 


NEW  BLACK  COLOR 


HEW  SBB-5/SBB-5NM0  •  Dual-band  146/4461VlHz  w/fold^over 

Gain  &  Wave:  146MHz  2,5dBI1/2  wave  *  446MHz  5.5dBi  5/8  wave  x  3  •  Length;  3ff  •  Conn:  SBB-5  PL^259/SBB-6NM0 MMU 

MaxPwr:120W 


CX-224/CX-224NM0  •  Tri-band  146/220y446MHz  w/fotd-over 

Gain  &  Wave:  14SMHz  2.1 5dBi  1/2  wave  •  220MHz  3,5dBi  5/8  wave  •  446MHz  G.OdBi  5/8  wava  x  2 

Length:  36" -Conn:  CX-224  PL-259  CX-224rJM0  NMO*  Max  Pwf:  100W 
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B-20/B-20NIVIO  •  Dual^band  146/446MHz  w/fold-over 

Gain  &  Wave:  146MHz  2,  ISdBi  1/2  wave  •  446MHz  5.0dBr5/8  wave  x  2  •  Length:  30 

Conn:  B-20  PL'259/B'20NMO  NMO  •  Max  i^r:  SOW 


SH-55  •  Super  Flexible  146/446IVlHz  HIT  Antenna 

Gain:  146MHz  1  SetBI  *  445MHz  3.2dBi  •  Length:  15.5*  •  Conn:  BNC 

MaxPwr:10W 
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lO/B-IDNMO  •  Dual'band  146/446MHz  cellular 
look-a-llke  •  Gain  &  Wave:  146MHz  OdBi  1/4  wave  • 
446MHz  2. 15dBi  1/2  wave*  LeiKjth:  12"* 
Conn:  B-10  PL-269/B-10NMO  HMD* 
Max  Pwr:  SOW 
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Letters 


Number  eon  your  fe«dl}ack  card 


Mike   Carbaugh   WA3H0Q 

First  a  little  background  info.  IVe 
had  my  ticket  since  10th  grade  in 
1967. 1  worked  a  lot  of  6  meter  AM 
and  2m  FM,  back  when  2m  was 
fun.  Seems  like  now-a-days  each 
repeater  has  its  own  little  ^group," 
But  I  still  use  an  HT  in  the  ear  I 
commute  52  miles  one  way  and 
it's  nice  to  have. 

\  faded  away  from  Ham  Radio 
back  in  the  late  70s.  Since  Techs 
were  given  1 0m,  I  got  back  on  the 
air  In  1992, 1  run  a  barefoot-no  fhlts 
station  consisting  of  (1)  Kenwood 
520SE  and  Realistic  HTX  100, 
mobile  10m;  (2)  lOm  vertical;  (3) 
HQ  Mini-Quad,  6,  10,  15.  20 
meters.  (4)  CoaKial  dipole  for  40m. 
Thanks  to  RBdio  FuiTfor  info  on 
construction.  (5)  Just  purchased  a 
PK-8S  TNC;  (6)  searching  for  PC 
or  Dumb  Terminal.  (7)  Joined 
AMSAT  and  listen  to  the  ""birds,* 
(8)  Realistic  HTX  200  m  HT* 

Some  random  thoughts  for 
newer  ham  and  others.  (1)  2m/ 
lOm  crosslink  repeaters  are  a  lot 
of  fun.  Try  them  out  if  any  are  in 
your  area,  (2)  send  an  SASE  or 
postage  when  QSLing.  {3)  Qubs 
do  more  for  newer  or  lower  grade 
licensed  hams  -  let  them  do  some 
operating  at  field  days,  during  con- 
tests and  special  events.  Loosen 
up  the  meetings .  don't  hold  every 
one  strictly  to  business.  (4)  Don't 
be  so  quick  to  point  out  a  new- 
comer to  the  repeater  made  a  mis- 
take and  said  "Break."  (5)  Look 
what  Techs  and  Novice  did  to  ac- 
tivity on  10m!  Allotment  of  more 
privileges  on  HF  bands  could  in- 
crease our  amateur  ranks.  (6)  My 
last  125  10m  contacts:  63  were 
Tech  or  Novice:  20  General  class: 
24  Advance  class;  18  Extra  class. 
(7)  Seems  to  me  everyone  is  tak- 
tng  advantage  of  Tech  Plus  and 
Novice  activity  on  10m.  (8)  What 
could  we  bring  to  other  HF  bands? 
1 5  meters? 

One  final  thought  J  agree  witfi 
you  and  so  do  many  other  silent 
hams  -  to  '^Hell  with  the  Code."  It's 
holding  many  good  potential  ham 
back. 

Steven  Katz  WB2WIK/6.  Your 
October  editorial  in  12  re  "Money 
Ideas,"  etc..  brought  to  mind 
something  that  many  hams  know 
about  and  very  few  capitalize  on. 
Many  hams,  Including  you  and  me, 
are  PC  nuts  who  have  been  there 


From  the  Ham  Shack 

since  the  beginning,  I  had  a  "So^" 
in  1976.  foilowed  by  my  first  "rear 
PC.  an  Apple  II.  in  1978.  First  DOS 
system  (IBM-PC)  in  1983.  Lack- 
ing available  software  in  the  eahy 
days,  I  wrote  a  tot  of  BASIC  pro- 
grams myself,  as  I'm  sure  you  did. 
t  now  work  in  the  PC  peripherals 
industry  arxj  my  office  is  in  a  build- 
ing originally  buitt  and  occupied  by 
Pertec,  the  first  real  hard  disk  drive 
manufacturer  in  the  U.S.  They 
became  part  of  DDC  and  then  fi- 
nally folded  some  years  back,  but 
Pertec  launched  a  lot  of  busi- 
nesses, including  Micropolis  (also 
here  in  Chatsworth,  CA),  Tandon 
and  others.  I  feel  like  a  dinosaur 
in  this  industry  that  is  only  maybe 
18  years  old.  Sigh. 

The  business  opportunities  in 
PC  peripherals  are  abundant. 
With  read-write  optical  media  and 
mechanisms  becoming  so  afford- 
able, floppy  disks  will  soon  be  a 
thing  of  the  past  Hard  disks  are 
already  at  B  Gb  and  Micropolis 
(and  probably  others)  are  devel- 
oping 18-19  Gb  drives  right  now. 
RAID  systems  (Redundant  Arrays 
of  Independent  Disks)  for  fault-tol- 
erant data  storage  are  becoming 
so  popular  that  "hackers'  already 
have  them,  including  systems  ca- 
pable of  storing  63  Gb  of  data  in 
fail-safe  setups  that  can't  lose  a 
single  Byte  of  data  even  in  a  disk 
"crash,"  Pinnacle  Micro  and  oth- 
ers are  introducing  4.6  Gb  optical 
read-write  mechanisms  with  very 
affordable  media.  Where  will  it 
end?  Nobody  can  possibly  predict, 
but  there's  surely  no  end  in  sight 

My  4-1/2  year-old  daughter 
knows  how  to  operate  Windows 
95.  The  information  superhighway 
is  alive  and  well,  and  anyone  who 
isn't  on  the  Net  Is  almost  passe,  I 
think  the  latest  figures  indicate 
some  35  million  users  on  the 
World  Wide  Web,  and  this  is 
bound  to  double  in  the  next  year 
or  two.  Highly  competent  PCs  for 
less  than  pocket  change  abound 
in  the  marketplace.  How  can 
hams  cash  in  on  this?  It's  obvi- 
ous. Networking  and  performing 
value-added  retail  services.  The 
whole  Industry  [$  so  simple  to  un- 
derstand that  it's  populated  mostly 
by  folks  who  barely  graduated 
high  school.  CD-ROMs  are  almost 
a  thing  of  the  past,  since  record- 
able CD  mechanisms  have  be* 
come    both    available    and 


affordable.  Pinnacle's  new  Apex 
4,6  Gb  drive  is  priced  within  reach 
of  anyone  who  can  buy  lunch,  and 
as  prices  continue  to  drop  there 
will  be  no  reason  the  average 
hacker  can't  afford  a  14 -disk  ar- 
ray jukebox  for  home  entertain- 
ment. But  end  users  are  so  silly 
they  will  contmue  to  need  integra- 
tors who  are  added-value 
resellers.  And  many  folks  would 
like  to  be  part  of  the  Web.  but  have 
no  idea  how  to  get  on. 

This  is  a  fantastic  business  op- 
portunity for  thousands  of  hams 
who  have  any  inkling  whatever 
about  how  to  set  up  a  PC  with  a 
modem  and  get  on  line  with  an 
Internet  provider  It's  child's  play, 
and  as  amazing  as  it  sounds,  thou- 
sands of  slightly  technically-in- 
clined individuals  are  making  a 
great  deal  of  money  being  part  of 
the  Superhighway,  Mind  you, 
these  are  short-term  opportunities. 
Technology  progresses  faster  than 
most  of  us  can  keep  up,  and  many 
might  have  to  be  satisfied  making 
their  first  million  in  the  next  year 
or  two  and  then  retire  to  operating 
from  Tahiti. 

If  s  progressing  faster  than  most 
could  possibly  imagine  or  keep  up. 
But  the  money  is  available  and 
there  lor  the  taking  for  enterpris- 
ing folks  who  don't  mind  working. 
It  doesn't  take  any  financial  invest- 
ment, only  the  time  to  study  and 
keep  abreast  of  the  rapidly  chang- 
ing technology.  Banks,  insurance 
companies,  law  firms  et  al,  all  need 
fault-tolerant  data  storage.  How 
many  hams  are  In  this  field?  Raise 
your  hands.  Pity.  Not  very  many. 
Tsk. 

Ifs  no  good  Stevo,  20  years  ago 
t  tried  hard  to  get  hams  to  take 
advantage  of  the  exploding  com- 
puter field ^  The  industry  grew  at 
235%  a  year  for  its  first  seven 
years,  just  as  rd  predicted.  Thou- 
sands  of  people  made  millions^ 
Some  made  buttons.  But  you* re 
hghi  the  Industry  is  still  growing 
fast  and  shows  no  sign  of  stowing 
down,  so  there's  plenty  of  moriey 
out  there  tor  manufacturers,  pro- 
grammers, consultants,  and  ser- 
vice providers.  Any  ham  coutd  live 
in  a  dream  ham  location  and  have 
a  dream  ham  station.  If  he  wanted 
to.  Atlit  takes  is  some  self-educa- 
tion  in  computers  and  the  gump- 
tion to  do  it.  It  doesn  'f  take  a  lot  of 
brains  to  be  a  computer  Ph.D.,  Just 
some  work,  Wayne. 

Michael  Forinash  KB0RIA. 
Wayne,  I've  only  been  reading  73 
for  two  years,  but  I  think  you're 


doing  a  fine  job.  No  complaints. 
Suggestions?  Why  not  run  an  oc- 
casional photo  of  vintage  equip- 
ment on  the  cover?  I  missed  out 
on  the  20s.  30s.  and  40s.  but  I  love 
looking  at  equipment  from  those 
periods.  And  how  about  more  QRP 
projects? 

Anyone  got  a  good  photo  of  a 
mint  SW-3  or  a  Sky  rider  Diversity 
we  can  run  on  the  cover?  Wayne. 

Sid  Choudhry  KK6RN.  I  no- 
ticed in  the  September  cover  pic- 
ture of  your  shack  that  you  have  a 
Palomar  PT2500  antenna  tuner 
just  like  mine.  I've  been  looking 
everywhere  for  a  manual  for  this 
tuner.  Even  Palomar  hasn't  been 
able  to  find  one.  I  wonder  If  you 
have  one  you  could  copy  for  me? 
Nope,  mine 's  long  gone,  but  1 7/  bet 
one  of  our  readers  can  help.  Sid's 
at  2487  Cliff  Road.  Upland,  CA 
9i784.  Wayne. 

Frank  Bumph  KD4DZU 
Wayne,  a  while  back  you  asked 
hams  to  be  courteous.  A  lot  of 
them  are  nasty  to  each  other  on 
the  air  and  the  newspapers  are 
telling  us  that  violence  has  in- 
creased alarmingly  among  our 
youth  since  1 983.  This  was  when 
Nutrasweet  was  introduced.  Coin- 
cidence? Aspertame  has  been 
called  a  mind-altering  drug  and 
I've  seen  its  effect  on  my  wife  af- 
ter eating  just  one  package  of  diet 
Jello  pudding.  Coincidence?  i  just 
use  Ivory  soap  to  wash  my  harr 
and  my  sense  of  smel!  is  working 
fine.  We  had  a  policeman  come  to 
our  ham  ciub  to  talk  about  crime. 
He  said  if  you  use  Mace  on  a  per- 
son who  has  taken  drugs  it  makes 
them  more  violent. 

Nutrasweet  (aspartame)  looks 
to  me  tike  proof  positive  that 
money  buys  the  FDA,  just  tike  it 
does  our  congress.  Endless  re- 
ports of  ffs  side  effects  show  it  can 
be  devestating.  Perhaps  we 
should  ask  that  any  ham  who  has 
downed  a  diet  cola  or  soda  not 
operate  for  24  hours.  That  might 
even  clean  up  74,373.  But  would 
it  keep  K7MAN  off  the  air?  Wayne. 

Kintzofiidis  Sriros  SV2BXC 

We  had  a  tremendous  2m  band 
opening  on  June  2nd,  I  was  run- 
ning 50  watts  and  got  a  59  from 
F5N20  and  then  again  from 
F5IRS,  a  path  of  about  2280  km! 
Then  I  worked  F1CCB,  HB9JAW, 
HB9RS0,  and  HB9SNR,  all  on 
144.250  using  FM.  The  sporadic- 
E  was  so  strong  I  coufd  hear  HTs 
and  it  lasted  for  about  an  hour 

Continued  on  page  82 
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WWV  RECEIVER        BEPEATER  CONTROLLERS 


Gel  lime  A  fre- 
queney    chedks 
without      buying 
muliibarkd  hf  ruvr  Very  sensitive  find  se- 
lactiv€  xtai  controif&id  sup^fhei  ctedicat^ 
to   [islening   to   WWV  on    10,000   UHz 
Perfomnance  rivals  the  most  eitpenstve  re- 
ceivers  only  $53  ktt,  $99  w/t. 


LOW  NOISE 
RECEIVER  PREAMPS 


LNG-(*) 

still  only  $59 
wifcd&mted 


/55i 


FEATURES: 

«  Very  low  fioise:  O.ldB  nf  vhf.  O.&dB  uhf 

•  High  gain:  13-20dB  {depends  on  ffeq) 

•  Wide  dynamic  rairgs  -  f^fst  overload 

•  Stable:  dual -gale  GAS  FET 

*Sp9i:(f-y  htnmg  rsfjge- 26-3Q,  46-56.  t37-rJ9,  139- 
152.  1 52-172,  2  f 0-230,  4QQ^4M  QOO-9&0  i\^Hi. 

LNW-n 

MINIATURE 
PREAMP 

still  only  $29  kiL  $44  wtr«t&teslsd 

•  Low-cost  MOSFETTpreamp. 

•  Small  *i£e    Only  a^BTW  x  1-5/8T  x  VrH. 

•  Nf  1  ZdBvM,  l.^dBuhf 

•  Solder  (erminats  for  qoai  &  pwr  connect. 
^Sp&Cify  tt0m>g moge  25^35  25-55  SS90,  90-^20. 


HELICAL  RESONATORS 


„       Helical  resonator 
'  /       filters  may  reduce 

|^_^^TJ    I        your  intormod  & 
,'>i  I        cross-band  intor- 

ference. 

MODEL  HRF*  {  *  },  S59  vhf,  $99  uftf. 

*Sp&C!fy  lunm^  t-sfK^e,  136-UO,  t42-t5D,  1 50^1^2, 
162-174.  213^^3.  420-470. 


RECEIVING 
CONVERTERS 


Low  not«« 
canv«^nfri>  to 

rec«fV«  vhf 

&yhf  bands  LJ^"    "    -*       k> 

■  Inptrt  mfiges  avai^:  50-52.  136-133, 
144-146.  t45-147.  146-148,  220-222,  222- 
224  MHz,  432-434.  43S437,  435  5-437,5, 
and  439.25  (ah/  conv  to  dian  3) 
*  KU  less  cas&  $^9,  kit  w/caso  &  BMC 
Jacks  $79,  w&t  in  case  S99. 


TRANSMITTING 
CONVERTERS 


XVa  for  vhf  ind  XV4  ^>r  uhf,  Modeb  to 
ajnvert  10M  ssb,  cw.  fm,  etc  to  2M.  432. 
435,  and  atv  1W  output  Kit  only  SHS 
(vtif).  $99  (uhf).  PA^  14)  ^o  45^"  ffvttiibl» 


(speofy  call) 


Wfr:K2. 

Epronv 
controUed.  minia- 
ture, easy  to  bmkl. 
low  power  CMOS, 
only  $54  kit,  $79  mil 


id- 
49 


COR-e.  COR  & 
Rest  ¥0ic:»  ID 
on  one  board. 
Digital  ic  records 
up  to  20  sec- 
onds of  your 
voice,  Can  rec- 
ord multiple  id 
messages.     Tail 

and  time-out  timers h  courtesy  beep,  sol 
state  relay  to  key  Iransmrtter, 

kitS99.w&tSl 

COR-3.  COR.  timef^.  court.beep kit  $4i 

CWID.   DKKJe  programmaUe      .     ktt$S9 

COR-4w  Compile  COR  and  CWID  all  an 
one  board  CMOS  logic  for  tow  pcwer 
caDrrsumption,  EPROM  programirved. 
(specify  call)  ...._„. kit  S99.  w&t  S149 


ACCESSORIES 


DVR-1  OtOrTAL  VOICE  R£CDRDER.  Re- 
cords up  to  20  sec.  of  your  voice  with  butlt- 
in  mic.  or  eternal  mic.  Terrific  as  voice 
ID'er  for  repeaters  or  fox  iiunt  icmtr.  con- 
test caller,  radio 
notepad,  etc.  En- 
tensive  manual  tells 
how  to  u&e  multipFe 
messages  adapt  to 
many  applications. 
kits 59,  w&tS&S 

TD^  ,.. 

SELECTIVE 
CALLJNG 
hlODULE. 
V^satite  dtrnf 
controller  with  1 
latching  oulpul. 
Mutes  speaker 
until  someone 
calls  by  sending  your  4-digtt  tt  code  Or 
use  it  with  a  long  tt  zero  digit  to  alert  any- 
one in  club  for  emergencies.  Also  may  be 
used  to  control  autopatch  or  other  de- 
vico.  like  TD'2  except  only  one  output. 
,..„...„... „kit  S49,  w&l  579 

TD-3  GTCS3  DEGODER/ENCODEIt  Pre- 
vents access  to  repeater  or  receivef  un- 
less proper  tone  is  present  Tone  output 
for  transmrtlers  .loo     kit  S29,  w/t  S59 


AUTOPATCH ES 


AP-3  REPEATER  AUTOPATCH.  Reverse 
patch   afKi   phone   Iffie  remote  control 
kit  $89.  wired  &  tested  St39 

AP-2  SIWPLEX  AUTOPATCH  Timmg 
Board.  Use  with  above  for  simplex  oper- 
ation using  a  trartsceiver kit  £39 

TD-2  DTMP  DECODER/CONTROLLER. 
16  digfts,  jumper- programmable,  tolt-calE 
restrictor    Can  turn  5  functions  on/off. 

...kit  $79.  wired  &  tested  $129 


I   •■-'■4  4  4  +  h-ri  11  H 


DATA  MODEMS 


IUKD'202  FSK  DATA  MODUU^TOR  & 
DE-202  DEMOOULATOR,  Run  up  to 
1200  baud  digital  signals  through  any  fm 
transmUter  &  receiver... ..kits  $49,  w&l  $79 

SeOO  BAUD  OIGrfAL  RF  UNKS.  Call  for 
info  on  kiw^-cost  packet  fvetworkifig  sys- 
tem. MO'96  Modem  and  special  versions 
of  oyf  144,  220,  or  450  MHz  fin  xmtfs  and 
rcvrs.  Use  directly  wtth  most  TNCs.  FasI 
diode-switched  PA*s  output  15  or  SOW. 


*  Buy  at  fow,  factory-direct  net  prices  and  save! 
•For  complete  info,  call  or  write  for  free  catalog, 

(Send  $2  for  overseas  air  matt.} 

*  Orcfer  by  marlT  fax,  or  phoneis-i:  am,  i-s  pm  ea^tfrm  tiin«}, 

*  Min.  $5  S&H  charge  tor  first  p^und  plus  add'!  weigtit  &  Insuranq** 

■  Use  VISA,  Mastercard,  Discover,  check,  or  UPS  C.O.D. 


You  get  more  featums  for  your  dollar  with  our 

REP-200  REPEATER 

A  fulty  mfcroprocessor-controlted  repeater  wfth  autopatch 
and  many  versatile  dtmf  control  features  at  (ess  than  you 
might  pay  for  a  bare-bones  repeater  or  controller  alone^ 

Kit  smt  only  $W95 
w&t  sfflf  onty  $1295 

5QS.5C&  \^Hi  bend*  Mii^tSy  nt^Mf 

•A variable   for  the   SQ-54, 

143-174,    213-233,    420- 

475,  902-328  MHz  bands. 
»FCC   type   accepted   for 

commercial  service  in  1 50  S  450  bands      {R^qij&$t  cBtslog  for  dBtmfsJ 

REP-200T  Voice  Message  Repeater     As  above,  e^ccepi  includes 

Digital  Voice  Recorder  Allows  message  up  to  20  sec.  to  t»e  remotely  recorded  off 
the  air.  Ptay  back  at  user  request  by  DTMF  command,  or  as  a  periodical  voice  id. 
or  both.  Great  for  making  club  announcements!  ..4^^^u.w..^^,.«^ adds  onty  $100! 


REP-200C    Economy    Repeater.    Uses  COR-6  Controller  (no  DTMF 
control  or  airtor^*:"M>    Features  reai-vokc  ID ...Kit  only  $795,  w&t  $1195 


^mJi^i^mi^m^ 


REP-200K  Repeater.    Want  to  toe  your  own  comroller^  No  probl^n!  Well 
make  you  a  repeater  wtth  rf  modules  only. Kit  only  $695,  w&t  S995 


XMTRS  &  RCVRS  FOR  REPEATERS, 
AUDIO  &  DIGITAL  URIKS,  TELEMETRY,  ETC 


Also  available  In  rf-tight  enclosures,  and  with  data  modems. 

FM  EXCITERS:  2W  continuous  duty. 
FCC  iype  Bccepted  for  com*!  bands. 
-TA51:  50-54.  143-174,  or2l3-233MHz. 

•  TA4S 1 :  420-476  M  Hz  .     New  tow  pncef 
Either  model    .,.  .klt$99,  wft  J1S9. 

•  TAdOl:  902-928  MHz.  ^O.SW  out), 


VHF  &  UHF  AMPLIFIERS, 

For  fm,  ssb,  atv    Output  levels  from 
low  to  TGOW.  yodefs  starting  at  $39. 

FM  RECEIVERS: 

^^^  RIOO  FM  RECEIVERS  for  40^54, 
^ff^  72-76.  140^17S.  Of  216-225  MHz. 
^^^     Very  son  siti ve  -  0. 1 5u V,  exeep- 
tlonal  selectivity  -  both  crystal  &  ceramic  if 
filters  for  =^100dB  at  ±12kHz  (best  available 
a  ny where) ,  f I  u  ttor-p  roof  sq  ue  Ich , 
..Mew  fow  prim^  kit  $1 29,  wit  $1 99* 

•  R451  FM  RCVR,  for  420-475  MHz,  Similar 
to  above.  Naw  loiAf  pTic&l   l(it$129,  w/t$1B9, 
-  R90t  FM  RCVR,  for  9D2-92BMHr     Triple- 
conversion.  N(*w  iaw pnce .... $1 59.  wit  S21 9. 

^^^^^  R1SQ  MONITOR  RCVR  for  143-164  or  216-225  MHz    4-channetS. 
"Vhew^  Great  for  moriitonnQ  repeaters,  amateur  caJling  frequencies,  packet  ra- 
^'^^^     dio  commercial  two-way  radio,  police/fire  frequeiicie*,  or  weathef  fore- 
casts.   Good  starter  kit  aasy  to  assemble  and  align idt  only  S99,  w/t  SI 99. 

•  R120  AIRCRAFT  RCVR  for  110-13^  MMl,,^^^.^..  kit  only  S99,  w/t  S219. 


WEATHER  SATELLITE  RECEIVER 


R 1 39  Is  The  Afford- 
able We  Sat  Rcvr! 

Join  the  growfng  ranks  of  ^^•,^\^ 
amateurs  who  get  striking  ^fi^^jy 
Images  directly  from  the  .^L  ^ 
weather  sate^iitesl  We  M'^%^r^ 
used  our  30+  year*  of  experience  in  designing  high-quality  vhf  receivers  to  bring 
you  a  new  enhanced  vers  ton  of  our  long -popular  We  Sat  receivers.  The  new  R139 
is  a  very  sensitive  wideband  frn  receiver  optimized  for  amateur  reception  of  NOAA 
APT  and  Russian  Meteor  weather  facsimile  images  on  the  137  MHst  band  LJse 
with  any  popular  demodulalor  and  software  Covers  all  ftve  poputar  satellite 
channels  Scanner  cirC4jit  and  recorder  control  allow  you  to  automattcalty  search 
fof  and  tape  signals  as  sateil'rtes  pass  ^eHiead.  even  white  away  fro«T)  home. 

•  R139  Receiver  Kit  less  case    '*--^f^f*- " $15t 

•  R139  Receiver  Kit  with  case  and  fHtc  power  adapter ,,...$1&9 

«  R139  Receiver  Wir^d/tes ted  in  casKnth  l2Vdc  power  adapter  .„....»,^.$239 


Our^Std^Mi* 


amironics,  inc. 

65-D  Moul  Rd;  Hilton  NY  14468-9535 
Phone  716-392-9430  (fax  9420)     , 


QRX.. 


Number  8  on  your  Feedback  card 


New  2m  DX 


Tropospheric  ducting  resulted  In  some  great  DX 
for  the  alert,  with  the  path  opening  between  Ha- 
waii and  the  West  Coast  at  the  end  of  June.  Too 
bad  if  you  missed  it.  The  best  DX  was  between 
Paul  Lieb  KH6HME,  operating  atop  Mona  Loa 
(13,680  feet)  on  the  main  island,  and  Jim  Costello 
W7FI  in  Woodinville,  Washington,  up  near  Seattle. 
That's  a  distance  of  2,692  miles.  That  was  just  a 
tad  further  than  Pau's  contact  five  years  ago  with 
XE2GXQ:  on  Baja  California.  Paul  also  worked 
Wf7Z  and  N7KSi  in  Washington,  and  N7AVK  in 
Oregon.  VE7SKA  heard  Paul,  but  couJdn't  get 
through.  Anyone  want  to  bet  that  SKA  won't  have 
a  bigger  signal  next  year?  KH6HME  also  made  432 
contacts  with  K6QXYand  W6SYA,  but  2m  was  the 
hot  band. 

Launch  contract  for  phase 
3-D  finalized 

The  Amateur  Radio  Satellite  Corporation 
(AMSAT)  has  announced  plans  to  launch  the  Phase 
3-D  satellite  aboard  the  second  flight  of  ESA's  new 
Ariane  5  (Ariane  502)  for  approximately  S1M  US. 
The  launch  is  currently  slated  for  September,  1 996, 
bat  if  not  possible  could  be  shifted  to  an  older  Ariane 
4  booster  tor  launch  by  mid-1997. 

Repeater  Coordinators 
Meet 


The  nation's  repeater  frequency  coordinators  re- 
cenlly  met  with  the  ARRL  and  the  FCC  in  St. 
Charles,  Missouri,  It  was  a  pofittcafly  charged  meet- 
ing that  has  changed  the  face  of  VHP  operation 
forever.  This  is  because  there  Is  now  a  tentative 
agreement  by  which  the  American  Radio  Relay 
League  has  tentatively  agreed,  subject  to  board  ap- 
proval, to  represent  the  nation's  coordinators  to  the 
FCC.  ThiSj  in  exchange  for  the  commission  recog- 
nizing the  work  of  the  coordinators  and  possibly 
making  their  decisions  binding  on  the  ham  radio 
community. 

The  meeting  was  held  at  the  Best  Western 
Noah's  Ark  motor  hotel  not  far  from  the  St,  Louis 
Airport.  About  fifty  of  the  nations  sixty  five  recog- 
nized repeater  coordinators  were  present.  A f so  in 
the  room  were  representatives  of  packet  radio, 
amateur  television  and  other  modes  that  use  the 
VHP  and  UHF  spectrum,  but  from  the  outset  it  was 
Tirade  clear  that  this  meeting  was  to  discuss  the 
problems  of  FM  voice  repeater  coordination  only. 

Even  though  he  was  there  unofficially,  the  tone 
of  the  meeting  was  set  by  the  keynote  speaker 
Ralph  Nailer,  M4RH,  Deputy  Chfef  of  the  PCC's 
Wireless  Telecommunications  Bureau:  'Tm  particu- 
larly delighted  that  all  of  you  have  taken  time  from 
your  schedules  to  be  here  and  you  have  shown  so 
much  interest  in  this  matter,  that  you  would  come 
to  St.  Louis  on  a  Saturday. 

I  would  like  to  ask  that  we  try  to  stay  focused.  In 
talking  to  you,  I  know  a  number  of  you  in  this  room 
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have  lots  o!  other  concerns-  Enforcement,  changes 
in  the  volunteer  examine  program,  but  that  is  not 
what  todays  meeting  is  about.  Today's  meeting  is 
to  talk  about  frequency  coordination.  An  opportu- 
nity to  get  to  really  get  to  know  each  other.  And  It's 
an  opportunity  to  bring  frequency  coordination  to 
yet  a  higher  plateau.  So  during  the  day  let's  stay 
focused  on  the  reaE  issue  of  why  we  are  here.  Lefs 
not  get  side  tracked  on  other  issues  that  can  easily 
take  up  the  day.  Let's  stay  focused  on  frequency 
coordination.  This  is  a  truly  historic  day  in  the  his- 
tory of  Amateur  Radio.'  Haller,  N4HY 

Historic  yes,  but  not  without  its  problems.  For  a 
while,  the  entire  proceeding  seemed  to  be  slipping 
away  as  the  political  differences  between  various 
coordinators  and  between  some  coordinators  and 
the  ARRL  took  center  stage.  As  a  result,  much  of 
the  early  discussion  derailed  into  matters  of  finite 
detail  rather  than  the  general  picture  that  Hatlerhad 
requested.  So,  not  unlike  other  legislative  bodies 
in  a  state  of  conflict,  the  group  recessed.  It  was 
when  the  meeting  reconvened  that  headway  be- 
gan. Owen  Wormser.  K6LEW,  the  president  of  the 
IVlid  Atlantic  Repeater  Council  was  the  person  who 
brought  it  back  on  track: 

"For  the  sake  of  a  beginning  can  we  agree  that 
those  that  are  listed  in  the  current  ARRL  Repeater 
Directory  as  coordinators  for  their  spedfic  areas 
etc.  are  In  fact  the  baseline  from  which  we  can  be- 
gin. Perhaps,  but  not  the  final  solution,  perhaps  not 
the  end  of  it,  but  can  we  agree  that  that  is  at  least 
the  beginning.  Because  where  the  next  point  goes 
is,  if  that  is  agreed  then  we  have  something  else  to 
say.  And  that  is  that  in  the  longer  term  our  objec- 
tive is  to  produce  the  white  paper  which  will  be  the 
assemblage  its  direction,  it  was  Jim  Forlney  that 
added  purpose: 

"It  has  become  very  clear  to  me  and  I  hope  it 
would  be  clear  to  the  majority  of  the  rest  of  you, 
that  the  environment  that  the  FCC  finds  itself  in  no 
longer  allows  us  to  use  the  methods  and  techniques 
that  we  have  used  in  the  past  to  deal  with  them. 
And  that  In  fact  that  we  better  look  at  some  new 
approaches.  And  one  of  those  approaches  that  is 
being  used  elsewhere  and  has  been  suggested 
from  a  variety  of  directions  that  would  be  advan- 
tageous to  us  is  if  we,  and  I  am  talking  about  ama- 
teur radio,  not  repeater  coordination  necessarily, 
but  amateur  radio  In  total,  we  amateur  radio  had 
someone  who  represented  us  to  the  FCC."  Fortney 

Discussions  and  debates  lasted  another  four 
hours.  In  the  end  it  was  decided  to  name  the  Ame  h- 
can  Radio  Relay  League  as  the  single  point  of  con- 
tact, or  spoc,  between  the  nations  frequency 
coordinators  and  the  FCC,  A  committee  chaired  by 
Owen  Wormser,  K6LEW  was  empowered  to  draft 
a  white  paper  setting  forth  the  goals  of  the  spoc. 
This  paper  will  be  circulated  to  ail  the  nations  rec- 
ognized frequency  coordmators  fisted  in  the  ARRL 
repeater  directory  for  comment  before  a  final  ver- 
sion Is  submitted.  All  of  this  seemed  to  please  the 
FCC's  Haller: 

'Clearly  this  afternoon,  I  think  tremendous 
progress  has  been  made.  And  I  look  forward  to 
continuing  to  work  with  this  group  and  your  repre- 
sentatives who  will  ultimately  be  working  with  us 


directly  In  Washington.  \  think  this  is  a  giant  move 
forward  for  Amateur  Radio  and  1  think  it  says  a  lot 
that  all  of  you  come  here  with  such  diverse  views 
and  in  the  course  of  a  few  short  hours  reach  this 
kind  of  consensus,"  Haller 

There  is  still  a  lot  to  be  done  before  recognition 
of  the  work  of  coordinators  becomes  reality,  Two 
of  the  biggest  hurdles  are  drafting  a  white  paper 
acceptable  to  most  coordinators  and  for  the  ARRLs 
Board  of  Directors  to  vote  on  whether  or  not  it  re- 
ally wants  the  SPOC  job.  The  latter  will  happen  in 
mid  January, 

But  assuming  both  of  these  tasks  are  accom- 
plished, it  may  eventually  mean  that  the  average 
ham,  people  like  you  and  me  who  simply  operate 
FM  with  a  mobile  rig  or  an  HT  can  be  assured  that 
the  day  of  the  so-calfed  pirate  repeater  will  come 
to  an  end.  That  our  ability  to  communicate  through 
our  favorite  repeater  with  a  minimum  of  interfer- 
ence from  another  uncoordinated  and  unwanted 
repeater  on  the  same  channel  pair,  will  be  assured. 
And  from  a  users  point  of  view,  what  more  can  an 
FM  enthusiast  want, 

FCC  Closing  Several  Offices 


The  recent  Republican  economy  drive  has 
the  FCC,  which  has  never  been  generously  funded. 
The  result  is  the  announced  closing  of  their  Re- 
gional Offices  in  Atlanta,  Boston,  and  Seattle.  The 
Field  Offices  in  Anchorage,  Houston,  Portland,  Buf- 
falo, Miami,  San  Juan,  Honolulu,  Norfolk,  and  St. 
Paul  will  also  be  closed,  as  will  eight  of  their 
monitonng  stations.  The  most  serious  of  those  is 
the  Norfolk  Office,  which  was  the  training  center 
for  FCC  agents  for  the  whole  country.  No  more  "pink 
tickets"  from  Grand  Island! 

This  presents  an  opportunity  for  amateur  radio 
to  offer  to  provide  a  new  sen/ice  for  the  FCC.  We 
have  thousands  of  handicapped  and  retired  hams 
who  would  gladly  volunteer  to  help  monitor  the 
spectrum  as  a  public  service.  Since  hams  are  ev- 
erywhere, they  could  provide  a  more  thorough 
monitoring  service  on  LF,  HF,  VHP,  and  UHF  than 
the  FCC  has  had, 

ARRL  Seeks  Enforcement 
Action 


The  ARRL  may  be  headed  to  congress  to  try 

and  force  the  FCC  to  enforce  the  Amateur  Service 
rules.  At  least  the  rules  that  govern  willful  and  ma- 
licious interference. 

According  to  Minute  number  ai  of  the  recent 
Executive  Committee  meeting,  on  a  motion  pre- 
sented by  Director  Joel  Harrison,  WB5IGF,  League 
President  Rod  Stafford,  KB6ZV  has  been  directed 
to  appoint  an  ad  hoc  committee  to^and  we  quote: 
"develop  objectives  and  strategies  to  achieve  leg- 
islative solutions  to  the  problem  of  inadequate 
enforcement," 

This  action  was  prompted  at  least  in  part  by  a 
report  to  the  committee  by  League  General  Coun- 
sel Christopher  D,  Imlay,  N3AKD.  In  his  report, 
Imlay  reported  that  progress  on  two  egregious 
cases  of  repeater  jamming  have  proceeded  far 


slower  than  had  been  promised  by  the  FCC  staff. 
N3AKD  aiso  noted  that  the  annouriced  closings  of 
FCC  fieid  offices  along  wfth  staff  cuts  appear  to 
have  contributed  to  a  deterioration  in  morale. 

The  FCC's  internal  problems  not  Wfthslandmg, 
the  ARRL  appears  to  have  concluded  that  the  com- 
mission has  a  consiKulfonally  mandated  re* 
sponsibifity  to  the  American  public.  And  since  radio 
amateurs  are  a  part  of  this  constituency,  the  FCC 
has  an  obligation  to  enforce  the  rules  it  makes.  If 
the  agency  fails  to  do  so.  then  legislative  action 
may  have  to  be  taken  to  make  it  happen. 

Also  noted  in  the  committee  minutes  is  RM- 
8626.  a  petition  by  WSYl  Report  publisher  Fred 
Maia  of  Arlington.  Texas.  Minute  3.6  says  that  th€ 
petrlion  which  would  outlaw  most  one-way  high  fre- 
quency transmissions  was  strongly  opposed  by 
hundreds  of  commeniers  and  should  be,  dismissed 

■max  Images  Of  Shuttle- 
Mir  Available  Via  Internet 

Hams  with  Interne!  access  will  find  several  dra- 
matic new  images  higtilighting  the  hisiorfc  docking 
ol  the  Space  Shuttle  Atlantis  and  the  Mir  space  sta- 
tion are  available  on  the  Wodd  Wide  Web.  The  high 
resolution  images  show  crew  adiviiias  and  views 
o#  Atlantis  faken  from  Mir  recorded  using  a  70-mm 
iMAX  camera. 

Links  to  the  collection  can  be  found  on  the 
"Today  at  NASA  Home  Page "  on  the  World  Wide 
Web. 

ARRL  Honors  NY  Heros 

The  American  Radio  Relay  League  has  gfven 
its  highest  possible  honor  to  a  New  Yor1(  area  ra- 
dio amateur  At  its  Septeml)er  16th  Executive  Com- 
mittee meeting  in  Afbuquerque,  New  Mexico,  the 
com mf nee  voted  unanimously  to  present  fts  Na- 
tional  Certificate  of  Merit  to  Henry  Borawskt, 
KB2PFP.  This  for— and  we  quote— "the  bravery  of 
his  actions  in  responding  to  the  World  Trade  Cen- 
ter bombing." 

According  to  ARRL  Hudson  Division  Director 
Steve  Mendelsohn.  WA2DHR  Borawski  used  Ama- 
teur Radio  to  assist  citizens  trappe<j  inside  the 
World  Trade  Center  after  the  bomb  went  off. 
Mendelsohn  who  sponsored  the  Borawski  nomi- 
nation says  that  the  award  was  grven  m  recogni- 
tion of  the  professional  manner  in  which  KB2PFP 
perfonmed  his  acts  of  heroism. 

At  the  same  meeting,  the  Executive  Committee 
also  rook  note  of  the  heroic  efforts  of  numerous 
Long  Island,  New  York  hams  who  donated  their 
communication  skills  is  assisting  Hrefighters  beat 
back  a  six  thousand  acre  blaze.  The  committee  sin- 
gled out  three  hams.  Section  Manager  Rick 
Ramhap,  h*260R,  Section  Emergency  Coofdma- 
tor  Mario  Maflese,  WFgland  Suffolk  County  Dis- 
trict Emergency  Coordinator  Andrew  Feldman, 
WB2FXN,  for  special  praise. 


Fluke  Oops! 


If  you  have  a  Fluke  Series  II  DMM,  Model  21, 
23,  Kit-23,  70,  73,  75.  or  77,  Fluke  wants  to  get  it 
back  lo  be  modified.  It  seems  that  anything  over 
400  V,  ac  Of  dc,  may  irxJicate  zero  volts,  which  could 
fead  one  to  get  one  heck  of  a  surprise,  i1  the 
reading  is  tjelieved 


Israel  Callbook 


Shbmo  Musaii  4X6LM  is  preparing  a  Gallxx>k  of  Is- 
raeli rmms  active  on  the  Internet  Send  iitemet  ad- 
diasses  to:  mussaii@shanin^.  You  cin  get  ttre  Israeli 
CaDbook  on  the  'net  at:  httpi/A/vw.qrz.com/cgi-bin^'vvebcall. 

From  The  lnternei:Amateur  Radio  Newsline 

Amateur  Radio  at  the 
Technoda 

The  Technoda,  a  technical  museum  in  Haifa. 
Isreal.  is  planning  a  full  operational  HF  station  wrth 
a  3  eiement  Yagi  antenna,  a  display  of  CW  recep- 
tk)n  as  well  as  satellite  communication  and  packet 
radio- 

ARRL  Phone  Change 


The  ARRL  has  new  phone  numbers  as  the  re- 
sult of  an  area  code  for  Newington.  The  Prefix  has 
changed  to  860  but  the  previous  area  code,  203, 
will  continue  to  work  until  September  1996. 


What  better 

present    for  a 

ham  friend  than 

twelve  monthly 


In  DX  EMBZ.  irrfocms  us  ttiat  he  hopes  to  go  mobSe 
ar>d  activate  some  square  each  Tuesday  eventng  on 
80  meters  from  ia00  UTC,  He  adds  thai  other  mobiles 
are  welcome  to  join  in  for  a  oonmct.  QSL  as  directed. 

And  intetest  in  the  Worked  All  Ireland  Awanj  contin- 
ues to  grow.  Quite  a  few  amateurs  are  now  operational 
on  or  around  3,670  MHz  tram  1 9:00  UTC  time  most 
evenings.  If  you  are  in  the  shack,  do  give  a  call  on  3.670 
as  recent  acfivity  tBs  seen  ip  to  twenty  operators  on 
the  net 


of   your 
thought fulness? 

Yes,  a  subscript ion  to 

73.    But  you'll  be 

giving  yourself  a  gift 

too.  For  every  gift 

subscription  you 

handle  for  Santa, 

we'll  send  you  a  CD  of 

the  TTiusic   type  of  your 

choice.  First  rate 

music.  Check  out  the 

2  6  types  of  music 

listed  in  Wayne's 

November  editorial* 
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QSL 

Contest 
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Did  you  buy  your  QSL  off  a  rack, 

or  did  you  pui  some  diought 

and  creativity  into  it? 

If  you  think  you  have 

a  winner^ 

send  it  in 

and  let  us  have 

a  look  at  il.  Who  knows^ 

it  mighl  iiiiike  the  cover. 

Well,  maybe  page  S5  or  so. 

Or  maybe  Wayne's  wastcbasket. 

If  il*s  declared  a  winner,  you*U  gel  a  CD 

of  your  choice  of  any  of  26  kinds  of  music,  as  listed  in  Wayne's 

November  ediiorial.  You'll  also  see  il  in  73!  Send  it  to 

QSLContest,  73  Magazine. 
70  N202,  Peterborough  NH  03458- !  107. 

Bribery? 
You  Beti 
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Numtwf  1 0  cm  youT  Fee<*bftck  card 


A  Portable  Integrated 

20  Meter  SSB/C  W  QRP 

Ham  Radio  Station 


A  ten  pound  powerhouse! 

J.  Frank  Brumbaugh  KB4ZGC 


Hbw  would  you  like  to  put 
together  a  nciii  single  piickage 
.20  meter  hani  station  capable  of 
being  powered  by  eiiher  the  nornial  1 20-V 
aFninetLnal  powQ'  or  a  12-V  battery?  It 
occupies  a  volume  of  less  than  one  quarter  of 
a  cubic  fix>u  and  its  ftx>iprini  is  jasi  a  bit 
more  Oian  one  quarter  of  a  squaiv  loot.  Ii 
weighs  less  than  ten  jXTunds.  and  a  handle  on 
top  makes  it  easy  to  carry  anywhen:  on  trips, 
for  Field  Day,  em<^cncy  t>peraiion  ditrmg  a 
local  disasier,  or  nestled  in  the  comer  of  any 
ttx>m  at  hon*e. 

This  integraledtiam  nation  consists  of  four 
mcxlules.  slacked  alop  each  oiher.  and  held 
logellier  with  alujiiinum  su-aps.  In  order,  (rom 
bottom  to  top,  are  the  power  supply  and 
speaker  nKidute:  anicima  tuner  (,MFJ-971): 
transceiver  (MFJ-942U  wiih  micniphone);  an 
accessory  module,  topped  by  a  carr\ing 
handle.  All  interconncctinu  DC,  AF,  ami  RF 
cabling  is  in  the  rear. 

The  station  is  capable  of  producing  up  to  8 
watts  CW  and  1 0  waits  SSB.  and  covenj  the 
entire  20  meter  band  in  two  switched 
sesraents.  It  contains  a  CW  Filler  with  four 
selectable  bandwidths  between  750  and  100 
Hertz,  with  no  ringing.  The  center  (peak) 
frcqucncy  of  the  filter  is  adjustable  between 
400  and  LOOO  hertz,  an  important  plus  for 
those  v\  ht>do  not  like  the  usual  750  licrt/  ccnt^ 
frequency.  A  crystal-controlled  marker 
generator  with  a  25-kH7  output  marks  the 
subbmkl  edges  and  maintains  calibration  of 
the  analog  dial.  It  is  conUuUed  fruiii  the  tiont 
paneL  An  electronic  keyer  is  included. 
swiiched  tm  with  the  filter  trom  the  fmni  panel 
II  contains  a  20-watt  50-ohm  dummy  krad, 
and  a  pmel  mounted  RF  \\  altmeter  is  included. 
RF  from  the  ransceiver can  be  s\v  ilctied  trom 
the  input  to  the  antenna  inner,  a  resonant 
antenna,  or  to  die  dummy  load,  with  a  front 
panel  toggle  switch.  RF  powder  ts  constantly 
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monitored  on  this  wattmeter.  A  1  -watt  front- 
firing  speaker  is  included  i  n  the  power  supply, 
along  with  both  3.5-mm  and  1/4-inch 
headphone  jacks  which  cut  ofT  the  speaker 
when  phoiKS  are  being  used.  The  "icing  on 
the  cake"  is  a  24-hour  UTC  LCD  clock  with 
its  owTi  internal  battery. 

Power  Supply  and  Speaker  Module 

The  power  supply  uses  a  standard  linear 
resulator  cin;uit.  The  transfLffraer  has  a  16.3- 
V,  3-Asccondary ,  A  10-ampete  bridge  is  usai 
with  a  M.OOQ41F  filler  capacitor.  Regulation 
is  provided  by  an  LM3I7T  and  a  single 
2N3055  NPN  power  transistor  inounled  in  a 
3"x  4"  X  1 "  flanged  heal  sink  slightly  nariDwed 
with  a  liacksaw  to  (it  on  llie  reiu'  deck  of  tlie 
Ten-Tec  TP-45  aluminum  clamshell 
enclosure.  This  enclostire  is  the  exact  same 
w  idth  as  the  MFJ  cabinets,  slightly  less  in  d^ 
and  a  traction  of  an  inch  higher.  A  1-wait  8~ 
ohm  speaker  with  a  large  magnei  is  mounted 
on  the  panel,  below  w  liieh  are  a  3,5'iimi  and 
I /4-inch  phone  jacks.  Also  on  the  panel  is  a 
meter  which  monitors  eiUier  the  DC  voltage 
or  current.  The  meter  circuit  includes  a  home- 
brew 3-ampere  shunt,  and  a  zcncr  diode 
suppresses  the  meter  /,ero,  so  the  meter 
indications  are  ftum  10  to  15  VDC*  and  0-3 
amperes .  There  are  two  RCA  jacks  on  the  pear 
deck  providing  ihe  power  for  the  remaining 
modules.  One  of  these  jacks  is  a  spcire  and  the 
other  a]k>ws  a  1 2- volt  battciy  to  be  plugged  in 
to  supply  power  when  commercial  power  is 
unavailable. 

Antenna  Tuner 

Although  I  used  an  MFJ-971  Portable 
Antenna  Tuner  with  a  twin  n^^e  mciO"  to 
indicate  SWR  and  forward  and  retlected 

power,  any  antenna  tuner  capable  ofmatching 
your  antenna  to  the  30-Ohui  nominal  output 
of  the  transceiver  can  be  used.  I  used  a 


Ibn-Tec  TP-45  enclostirc.  (The  MFJ-97 1  ttiner 
is  available  fmm.AES  lor  S84.) 

Transceiver 

I  used  the  MFJ-9420X  (including  the 
microphone,  it  was  $2 10  liom  AES)  because 

il  is  much  more  tlexible  Uian  the  oilier  QRP 
rigs  currently  available.  It's  a  very  well 
engineered  transceiver,  originally  intended  for 
SSB,  but  a  CW  adapter  is  available  which 
makes  it  a  veiy  fine  rig  indeed.  The  receiver  is 
both  extremely  quiet  as  w  el!  as  sensitive.  TTtis 
is  a  \'efy^  popular  rig.  I  bou^t  one  of  ihe  first 
ones  fitwn  AES.  and  it  was  on  hack-order  for 
thre^  months.  Li  this  cinjuit  the  audio  output 
must  not  be  gnjunded,  s<i  you  caivi  uK>unt  an 
external  speaker  jack  on  the  metal  rear  deck. 
A  simple  mtxliiicaJion  is  to  insert  a  pair  of 
back-to-back  S-ohm  to  1 ,000-dim  uny  Radio 
Shiick  audii )  transtbnncrs  between  the  output 
of  ihe  U5  chip  and  the  spcako:.  One  lead  of 
the  speaker  and  of  the  8-t>hm  output  winding 
of  the  audio  u*aasfomier  c^m  ho  grountkxL  \^'ith 
the  other  lead  of  the  iransfonmer  and  speaker 
going  to  a  closed  circuit  jack  wWch  can  be 
mounted  at  the  upper  right  hand  comer  of  the 
near  deck  (with  the  fixmt  panel  lacing  you). 
The  two  uansformcrs  c;in  be  epoxied  to  the 
left  side  of  the  chassis  ai  the  top,  near  the  rear 
d^L 

Accessory  Module 

I  used  another  Ten-Tec  TP-45  enclosure  for 
tlie  accessories.  It  contains  the  RF  Wattmeter 
and  switching  cireuilry.  and  the  dummy  load 
The  dummy  load  consists  of  parallel- 
connected  470  and  56()-tihm,  2-\vatt,  2% 
metal  film  resistors,  five  of  each,  sandwiched 
between  tw  o  piec^es  of  single-sided  PC  board 
stock,  bollixl  to  the  inside  of  liie  rear  decL  A 
SPSTNO  relay,  controlled  by  aiogglc  switch 
on  the  panel,  switches  the  RF  from  the 
transceiver  to  either  ifie  RF  OUT  SO- 239  (to 


MFJ  tunable  DSP  filter 


. . .  Tunable  "brick  wall"  bandpass,  lowpass,  highpass,  notch,  SSB,  CW filters . . . 
programmable  preset  filters . . .  automatic  multiple  notch  filter  eliminates  heterodynes 
. . .  adaptive  noise  reduction  reduces  noise  and  QRN . .  .for  Voice,  CW,  Data . . . 

MFJ'S  tunable 

Only  MFJ  gives  you 

tunable  and profirammable  MFJ  tunable  DSP ^itcr  ^^ 

"brick  wall"  DSP  filters  ''""'"  T«.n»iii.Fin-f?  ^_^_  /7XT 

MFJ-784B 

$24995 


f^ient  pending 


super  DSP  filter 

autamaticully 

eliminates 

heterodynes,  reduces 

noise  and  interference 

simultaneously  on  SSB, 

AM,  CW,  packet 

AMTOR,  FACTOR, 

RTTY,  SSTV;  WeFAX, 

FAX,  weak  signal  VHF,  EME,  satellite  - 

nearly  any  mode. 

You  get  MFJ's  tunaf)]c  FIR  linear  phase 
filters  that  minimize  ringing,  prevent  dabi 
ern^rs  and  have  * 'brick  m  aU"  fiJter  respoasc 
with  up  to  57  dB  attenuation  just  75  Hz  away. 

Only  MFJ  gives  you  5  tunable  DSP 
filters.  You  can  tune  each  iowpass, 
highpass,  notch,  aitd  bandpass  (liter 
inckiding  optimized  SSB  and  CW  filters. 
You  can  vary  the  bandwidth  to  pinpoint  and 
eliminate  interference.  _^^__ 

Only  MFJ  gives  yoy  S  factory 
pre-set  filters  and  10 
programmable  pre-set  filters 
that  you  can  customize. 
Instantly  remove  QRM  with  the 
turn  ofa  switch! 

You  get  MFJ's  automatw 
notch  filter  that  searches  for  and 
eliminates  multiple  heterodynes. 

You  also  get  MFJ's  advanced 
adaptive  noise  reduction*  It 
silences  background  noise  and 
QRN  so  much  that  SSB  signals 
sound  like  local  FM. 

The  autmnatic  notch  and 
adaptive  noise  reduction  can  be 
used  with  all  relevant  tunable 
pre-set  filters. 

Automatic  gain  control 
(AGO  keeps  audio  level 
constant  during  signal  fade. 

Automatic  notch  filter 

MFJ's  tuitnmaiic  notch  filler  searches  for  and 
eliminates  niuiliple  heierodynes  in  milli-seconds. 
It's  so  fast.  Ehal  even  interfering  CW  and  RTTY 
signals  can  aho  be  eiiminaied. 

With  up  to  50  dB  attenuation,  you'll  copy 
stations  otheru  ise  masked  by  heterodynes. 

Voice  signals  aren't  degraded  because  the 
notch  is  exlremely  narrow, 

'Hini  on  (lutomaHc  notch  and  you'll  never 
hear  unwanted  heterodynes  of  tuner- uppers. 

You  can  selectively  remove  unwanted  tones 
using  the  two  manually  tunable  nolch  fikers  —an 
MFJ  exclusive-  Knock  out  unwanted  CW 
stations  u  hile  you're  on  CW. 

Adaptive  Noise  Reduction 
Turning  on  noise  reduction  silences 

background  noise.  It  reduces  fatigue  and  makes 

noisy  signals  readable. 

Noise  reduction  works  in  all  filler  modes  and 

on  all  random  noise  —  while  noise,  static, 

impulse,  ignition  noise,  jK>wer  line  noise,  hiss. 
The  LMS  algorithm  gives  you  up  to  20  dB  of 

noise  reduction.  Noise  reduction  is  adjustable  to 

prevent  signal  distortion. 


Tunable  highpass/luwpass  filters 

For  Voice  and  Data,  nothing  beats  MFJ's 
exclusive  tunable  highpass/lowpass  FIR  linear 
phase  '*brick  wall"  filters. 

You  can  tune  the  lower  cutoff  frequency  200 
10  2200  Hz  and  the  upper  cutoff  frequency  1400 
to  3400  Hz.  This  lets  you  create  custom  filters 
for  Voice,  Data  and  other  modes- 
Signals  just  75  Hz  away  literally  disappear  - 
they  are  reduced  57  dB ! 


MEW  MFJ-784B  Features 

•  Tunable  Spotting  Tone^  --  an  MFJ  invention  -  accurately  tunes 
even  the  narrowest  CW  filter 

•  MFJ's  exclusive  Adaptive  Tuning^  —  Center  frequency  tuning 
aLitomatically  becomes  finer  as  you  narrow  bandwidth  -  makes 
extremely  narrow  ftlters  easy-to-use 

■  improved  automatic  notch  with  i^araWe  aggressiveness 

•  New  quieter  audio  amplifier  gives  you  fjw//2y2  Watts  output 

•  Speaker  ON/OFF  button »  phones  always  active 

•  Accurate  easy-to-use  input  fevel  indicator 

•  Fitter  Talk^^  function  sends  precise  filter  settings  in  Morse  code 

•  Filter  automatically  bypasses  during  transmit  for  monitoring  CW 
sidetone,  voice  or  data  by  sensing  PIT  line 

•  Improved  manual  notch  in  the  CW  mode 
»  Manual  notch  and  automatic  notch  can  be  used  simultaneously 

•  Noise  reduction,automatic  notch  and  tunable  manual  notch  can 
be  used  in  Memory  mode 

»  Adjustable  line  level  output 

•  More  Mark-Space  frequencies  and  baud  rates  for  data  filters 

•  Improved  self-test  for  al!  digital  circuitry,  switches  and  controls 


Unlike  other  filters,  speech  is  not  distorted  by 
unequal  time  delay. 

When  signals  are  weak,  you  can  improve 
copy  by  removing  noisy  high  and  low  speech 
frequencies  that  contain  litile  information. 

On  crowded  HF  bands,  you  can  "slice-ofT 
overlapping  SSB  signals  to  improve  copy. 

You  can  highpass  filter  out  hum.  pulses,  rasp 
and  other  irritating  low  frequency  noise. 

Tunable  bundpass  Ulters 
Narrow  band  signals  like  CW  and  RTTY 
jump  out  of  QRM  when  you  switch  in  MFJ's 
exclusive  tunable  FIR  bandpass  fiUers. 

You  can  tune  the  center  frequency  ftDm  300 
to  3400  Hz.  and  vary  the  bandwidth  from  30  Hz 
10  2100  Hz  -  from  super-light  CW  filters  to  wide 
razor-sharp  Data  fdters. 

As  you  narrow  the  bandwidth,  interfering 
signals  drop  out,  because,  just  60  Hz  away, 
they're  down  by  over  47  dB. 

You  can  use  narrower  bandwidths  to  fight 
lough  QRM  because  these  linear  phase  filters 
don't  distort  signals  with  unequal  time  delays. 

Even  with  the  narrowest  30  Hz  bandwidth, 
you  11  never  have  a  problem  with  ringing- 


One  position  gives  you  1  wo  tunable  filters 
you  can  use  together.  For  example,  lune  one  lo 
mark,  one  to  space  and  set  the  bandwidth  tight 
for  an  incredibly  sharp  RTTY  filter. 

15  preset  filters  —  u^e  factory  set 
nr  program  your  own 
You  can  select  from  fifteen  convenient 
pre -set  filters.  Use  them  for  SSB,  AM,  CW, 
packet,  AMTOR,  FACTOR,  RTTY,  SSTV, 
WeFAX,  FAX  or  any  mode  you  can  think  of. 

^  If  you  donl  like  our  pre-set  filters, 
you  can  program  your  own  —  an  MFJ 
exclusive!  Save  center  frequency/ 
bandwidth,  low  pass/high  pass  cutoffs, 
auto/mantial  noich,  noise  reduction  - 
all  filler  settings  **  in  10 
progrummahte  filters. 

Only  MFJ  gives  you  the  best  of 
both  worlds  -  tunable  fillers  to 
eliminate  nearly  any  QRM  and  fast 
convenient  pre-sei  filters  customized 
for  any  mode. 

Plus  more... 
A  push-button  bypasses  your  filter 
"  lets  you  hear  the  entire  un filtered 
sigt^aL 

2V2  watt  amplifier,  volume  control^ 
inpul  level  conlrol,  speaker  jack,  PTT 
sense  line,  line  level  output. 
9 V2x2'/2x6  inches. 

Plugs  between  your  transceiver  or 
receiver  and  external  speaker  or 
headphones.  Use  12  VTX!  or  1 10 
VAC  with  MFM 3 15.  $14.95. 
MFJ-780,  $99.95,  "brick  wall"  DSP  data 
filler  Plugs  ini^ide  MFJ-127SB  or  MFJ- 1278 
Multimode  Data  Controiler. 

Na  Af alter  What  ^^  guarantee 

You  get  MFJ's  famous  one  year  No  Matter 
WTiai^'  unconditional  guarantee.  That  means 
we  will  repair  or  replace  (at  our  option)  your 
MFJ-784B  no  matter  what  for  a  full  year 

Call  your  dealer  for  your  best  price 
Automaticiilly  elintinaie  heierodynes, 
reduce  noise  and  QRM  on  Voice,  CW  and  Data. 
Call  your  favonle  dealer  for  your  best  price  and 
order  your  MFJ  tunable  DSP  filler  today  I 


Free  MFJ  Catalog 

Write  or  call  toll-free  -  .  .  800-647- 1800 


MFJ  • . .  making  quality  affordable 


Nearest  Dealer/Orders:  800^647-1800 

Technical  Help:  800-647-TFXH  (8324) 

•1  y^^z  unc&mUtUmai  g[j3ir^T\it€  -30  day  mnney  back 

guarantee  (less  s/h)  on  orders  from  MFJ  •Free  catalog 

MFJ  ENTERPRISES.  INC. 
Box  494.  Mjss,  State,  MS  39762 
f60l  J  323-5869: 8^: 30  CSX  Mon  Fri 
FAX:  (601)  32J-6551:  Add  SS  s/h 


HI 


\ 
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Front  vie>v  of  the  Portable 
Integrated  20iii  SSB/CW 

2RP  Station. 


lujier or  unicnna )  t>r  the  diinini)  loud.  The  RF 
voltage  sensing  and  rcclifjing  conipc^nentsape 
mouniai  dinxtJy  on  the  RF  E^  SO-239,  and 
llic  DC  vtiliage  equivaleni  to  the  RF  pi>wcr  in 
walls  is  rt)iiled  to  tlic  panel  meter  Ihrnugh  its 
calibrtiLion  niultiplier  Lrimpot  Arcd  LED,  in 
series  with  the  2  JK-rcsistor,  indicates  wl^n 
RF  is  nHUed  to  the  dummy  load.  The  LED 
drau's  jixm  45  mA.  yet  is  quite  bright. 

CnT?tal  Marker  Generator 

Prohabl)  most  of  you  have  a  crysial  marker 
generator,  as  1  do.  However,  I  constnictod  one 
specifically  Ibr  this  station  on  a  Radio  Shack 
276-150  general  purfxise  PC  board.  The 
oscilfattr  is  a  74LSflO  with  a  surplus  5  MHz 
crystal.  di\  ided  by  the  in  a  74LS90  to  1 NIH/, 
flicn  by  ten  in  another  74LS90  to  100  kHz, 
This  isdi\  idol  by  lour,  to  25  kHz,  in  a  74LS74, 
and  m  insulated  wire  Ihiin  pin  5  is  wound 
one  turn  around  the  insulated  wire  betu^ccn 
the  RF  switching  lelay.  mciitionc^l  alxwc,  cind 
the  dummy  load.  U  is  preferable  when  using 
die  CTysial  marker  to  switch  to  the  dummy 
load  so  the  onh  sisnals  you  will  hear  will  tie 
at  25  kHz  intervals,  A  green  LED  is  contmlled 
bv  the  nenoniior's  im-olT  ^w  itch. 

Electronic  Keyer 

Most  of  you  who  ure  using  CW  have 
and  use  clecU'onic  keyers,  and  any  keyer 
can  be  used.  The  one  I  use  i>  a  "poor 
man's  keyer"  designed  b\  AB4DP  in 
1989.  It  does  what  it  is  supposed  to  do, 
and  at  very^  low  cost.  Built  on  a  Radio 
Shack  276-150  PC  board,  it  contains  six 
TTL  chips  of  the  LS  family  to  hold 
current  down,  and  a  5- volt  regulator  The 
speed  control  pot  is  mounted  on  the  rear 
deck  because  it  will  seldom  need 
adjusting.  It  is  turned  on  and  tJlT  by  the 
same  panel  switch  as  die  AF  Filter,  widi 
a  yellow  LED  indicator 

CW  Filter 

Although  T  much  prefer  to  copy  a  low 
(400  to  500  Hz)  CW  note,  1  was  almost 
ready  to  install  a  750-Hz  Tilter  1  had 
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constmcted  using  one  of  WlFB's  designs 
when  I  glanced  at  a  new   Ramsey 
Electronics  catalog.  Their  new  Model 
AF-1  Filler  uses  a  pair  of  MRS  switched 
capacitor  filter  chips,  incorporates  an 
LM380  amplifier  to  bring  up  those  weak 
CW  signals  from  the  noise,  has  four 
seleciahle  bund  widths  (750,  500.  250, 
and  100  H/)  plus  an  adjustable  center 
(peak)  frequency,  1  would  not  have  to 
listen  to  750-Hz  tones;  I  could  pick  my 
own  lower  frequency  note.  The  cost,  in 
kit  tbrm.  is  $36  plus  the  usual  S&H.  This 
filler  also  contains  a  li miter  circuit  at  the 
input  so  it  cannot  be  overloaded  with  too 
high  a  signal  from  the  speaker  jack. 
Because  Ramsey  intends  this  filter  to  be 
a  self-contained  item,  it  uses  a  bridge 
circuit  so  it  can  be  operated  from  12  VAC 
or  12  VDC  without  regard  to  ptjjariiy.  It 
also  contains  board-mounted  RCA  jacks 
for  audio  input  and  output.  Three  DPDT 
push  button  switches,  also  board- 
mounted,  provide  onA>t'f  power  and  filter 
bypass  on  one  switch.  The  other  two 
switches  must  he  manipulated  in  a 
relatively  complex  in/out  sjsiem  to  select 
the  desired  bandpass.  The  CW  gain  pot 
is  board- mounted.  So  is  the  pt>t  w^hich 
adjusts  the  center  peak  frequency. 
Because  T  intended  to  install  this  Ulter  in 
the  accessory  module  and  use  3. 5 -mm 
phone  jacks  for  audio  in  and  out  on  the 
rear  panel,  and  also  because  room  in  the 
accessory     module     was     rapidh 
diminishing.  I  mounted  the  keyer  where 
the  filter  would  have  to  fit.  1  took  my 
trusty  hacksaw  and  removed  the  rear 
section  of  the  PC  board,  elitiiinaiing  the 
powder  hr  Idge  and  RCAjacks,  Also.  1  have 
an  aversion  to  board-mounted  controls, 
so  I  did  not  use  those  supplied.  I  used  a 
DPDT  toggle  switch  to  control  power  and 
to  bypass  the  filter,  and  two  sections  of  a 
4-posilion  wafer  switch  to  select  the  four 
bandvvidlhs.  1  mounted  a  standard  10k  pot 
on  the  panel  for  CW  gain,  and  installed  a 
rectangular  multiturn  lrimpot  replacing 
the  pot  which  selects  the  center  peak 
frequency,  which  I  set  for  500  Hertz. 

Of^ratton 

Although  my  antenna,  33  fe^  of  slofring 
wire  at  an  average  height  i>f  ten  feet^  is  liardly 
state  of  the  art,  it's  llic  Ixst  I  can  niitnage  in 
my  location,  so  I  didn'l  have  ta^  high  a  hope 
for  results.  Tuned  up.  1  can  produce  5  watts 
CW  and  8  wans  PEP  on  SSB.  I  have  tried  it 
tm  SSB  Ixvause  my  average  pow  er  is  pi'^ibabty 
no  more  than  3  w  aits  w  hich,  combined  w  ith  a 
much  less  than  optimum  antenna  shixild  be  a 
severe  handicap.  If  I  could  talk  witli  anyt>ne  1 
would  consider  myself  lucky.  The  first  five 
QSOs  wdth  this  new^  station  really  suq^rised 
me!  Even  though  conditions  were  very  poor 


Rear  view  of  the  I*ortal>le 
Integrated  20in  SSB/CW 
2RPStiilion. 


W3FPN  in  Florida  save  me  a  4  bv  0.  He  was 
5  by  1-3,  Tfie  next  day  PAOEWE,  who  w  as 
only  coming  through  5  by  I ,  gave  me  a  5  by 
1-4.  We  had  a  10-minutc  chat  and  lie  was 
Tunning  4(X)  watts  to  a  beam.  Okay,  he  was 
doing  most  of  the  work.  AA2NU  (>fY),  who 
was  only  5/4  gave  me  a  2/2.  WIKY  (NY) 
w  as  5/8  ttnd  iiave  me  a  5/6  and  a  note  on  his 
QSL  that  mine  was  the  best  QRP  signal  heM 
ever  heard.  How  about  GD0f1_Ton  the  Isle 
of  Man  tin  a  pileup!).  he  was  5-5  gave 
mc  a  5/1-2.  He  was  running  4CK)  watts 
and  a  2-el  i riband  beam.  Obviously,  much 
praise  should  go  to  MFJ  and  the 
engineers  who  designed  the  MFJ -9420. 
The  Ramsey  AF-I  filter  is  phenomenaL 
Listening  on  CW,  I  w  as  able  to  pick  out 
a  weak  si  anal  down  in  the  noise  and 
gradually  hoist  it  up  until  it  w  as  all  atone 
in  the  center  of  the  100  H/  passband,  with 
absolutely  no  ringing.  1  wouldn't  have 
believed  it  until  I  actually  tried  it. 

\\\mi  Does  It  Cost? 

Although  the  main  components;  MFJf- 
942QX  and  MFI-97 1  total  S294  (from  AES). 
Then.  t>thcr  tlian  the  $36  for  the  AF- 1  filter 
kit,  1  deh  ed  deeply  and  often  into  my  junk 
box.  Thereforc.  I  spent  quite  a  bit  less  tkin  if 
Fd  iiurchasfd  all  new  or  suiplus  pMs,  To  give 
you  an  ideaot  UMal  aist  loduplicate  ihi.s  station 
I  have  gone  through  my  catalogs  to  get  the 
latest  pices.  The  power  supplv"  and  speaker 
$51-25.  CW  rtlten  S41  crystal  marker  S9, 
RF  wattmeter  and  dummy  load:  $16.50, 
Llecironic  keyer  $1 L  TwoTP-45  ckuiislx^lls: 
$25,  Handle:  50^. 

Conclusion 

This  article  was  written  not  for  you  to 
duplicate  my  particular  station,  but  to 
suggest  an  approach  which  you  might 
wish  to  emulate,  using  whate\  er  rigs  and 
accessories  you  have  on  hand.  Look  for 
mc  on  20  meters  from  Puerto  Rico,  both 
CW  and  SSB.  1  may  not  bend  the  needle 
of  your  S- meter,  but  1  can  give  you  a  fine 
Q5  signal  1 


i 


Have  Beam,  Will  Travel! 

Shake,  iwisr — your  walking  slick  becomes  a  beam! 


How  would  you  like  a 
four  element  2  meter  yagi 
that  travels  the  mountain 
trails  as  as  walking  stick? 
Pick  a  rest  stop,  remove  the 
end  cap,  shake  out  the  cle- 
menis  and  feedlme,  and  in 
two  minutes  your  HT  is  full 
quieting  wherever  you  point 
it. 

Finished  resting?  Un- 
screw the  elements  and  drop 
them  into  the  boom;  you'll 
ready  for  traveL  But  whenev- 
er you  get  the  urge,  it's  there, 
ready  to  zero  in  on  a  jammer, 
chase  a  radio  fox,  or  shoot 
your  signal  out  of  a  hole  in 
timeofdifFictilty. 

What  is  it?  Arrow  Beam, 
It  shoots  straight  and  true* 
and  Us  strong  flexibk  ele- 
ments are  stored  in  the  boom 
like  arrows  in  a  quiver.  It 
weights  only  a  pound  and  a 
half  and  is  balanced  in  the 
hand,  but  it  can  take  abuse. 

Keep  it  in  the  trunk  of  the 
car.  It's  tough  exienor  pro- 
tects every&ing  against  dam- 
age as  it  gets  tossed  and 
knocked  about.  But  when  it's 
time  for  action — shake,  twist. 


and  Arrow  Beam  is  ready  to 
shoot  your  RF  right  where 
you  want  it 

This  handy  versatile  an- 
tenna is  made  to  be  dropped, 
bumped,  and  stepped  on 
while  you  are  racing  through 
brush  and  branches  in  pursuit 
of  the  elusive  radio  fox. 
Drop  it?  It  bounces.  Snag  a 
low  limb  as  you  drive  by? 
Twang!  the  tempered  ele- 
ments just  spring  back  into 
position.  Sit  on  it?  You1l 
need  a  bandaid  for  your  fan- 
ny, but  AiTowBeam  will  be 
ready  for  more. 

Of  course  ArrowBrnm 
will  do  Just  fme  in  an  attic  or 
on  a  mast  even  though  it's 
made  for  the  tonure  of  the  T- 
huni. 

Performance?  ArrowBeam 
scored  best  for  its  boom 
length  at  the  Dayton  VHF 
competition.  lt*s  the  antenna 
chosed  by  the  FAA  for  its 
spook  beacon  and  rogue  ELT 
search  teams. 

Now  you  can  have  Ar- 
rowBeam's  performance  and 
toughness  for  your  radio  ad- 
ventures. 


Half-Size  ArrowBeam? 

Now  there's  a  version  of  Ar- 
rowBeam that  breaks  down 
to  half  the  Walking  Stick 
size — the  Grab-N-Go  Arrow^ 
Beam.  For  storage  the  boom 
separates  at  the  center,  so 
the  whole  antenna  stores  in 
half  the  length — perfect  for 
slipping  in  a  backpack. 

You  gel  the  same  great 
performance,  the  same  ease 
of  assembly,  the  same  robust 
durabihty,  but  Grab-N*Go 
fits  in  your  suitcase. 

The  Grab-N-Go  Arrow- 
Beam  comes  in  its  own  for- 
est green  stuff  sack.  There's 
extra  room  there  for  other 
goodies  you  may  wish  to 
carry  with  your  beam — 
feedline,  homebrew  PVC 
mast,  omnidirectional  Pico-J 
antenna,  etc.  This  is  the  ver- 
sion Becca  is  taking  on  her 
trip. 


ArrowBeams 

•  Walking  Stick  2m       $79 

Elements  4  Boom  Length  48" 
Gain  6.1  dB  Front/Back  10. 1  dB 
SWR  <L1  min,  <L5  band  edges 

Add  $6  St&H 

•  Grab-N-Go  2m  $89 
Same  as  above,  but  break.s  down 
to  <25"  for  storage.  Masi  mount 
and  Forest  Green  Stuff  Sack  in- 
ctuded.                Add  S6  S&H 

•  Walking  Stick  70cin  $49 
Elements  5  Boom  Length  40" 
Gain  7.3  dB  Front/Back  12,1  dB 
SWR  <Ll  niin,<L5  band  edges 

Add  S5  S&H 

Other  Range  Extenders 

•  Pico-J  2m  SI 9.95  ppd 

•  Pico-J  2m/70cm      S26  ppd 

•  2m  Packet  Pico-J    S22  ppd 

•  TigcrTail  (2m/70cm)  $8  ppd 

Save  $5 

Order  more  than  one  item  and 
knock  $5  and  shipping  off  the 
price  of  each  after  the  first. 


Il — I  Yes,  Send  ArrowBeam:  DwS2m  C3vv  STOcm  DCnG  2ml 
I — I  Yes,  Seod  my  D  Pico-J  Model:  ...,,. DTigerTail 
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Box  50062-5'  Provo  UT  84605  $1  800  926  7373 
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CIRCLE  S7  ON  nEADEH  SEflVlCE  CARD 


Ntimt>9n4  gn  your  Feedback  card 


Nostalgia  For  The  Future 

High  performance  crystal  radio  utilizes  a  high-efficiency  JFET 
detector  and  dual  resonant  circuits  for  superior  performance, 


by  David  W.  Gripe  KC3ZQ 


Abstract:  This  article  describes  a 
high-pcrtonnance  cr^^stal  radio 
receiver  uiili/iag  a  hign-efficicncy 
JFET  deicctor.  and  a  dual-resonator  tuned 
circLiil  ibr  high  selectivity.  Included  ai'C  a 
piuls  list,  plans,  and  photographs  showing 
consimclion  details, 
Llttmate  Crystal  Receiver 

In  our  age  of  satclliias  Digital  Signal  Pto- 
casing,  and  packet  radio,  why  would  any- 
one give  a  second  thought  to  a  technology 
thai  was  obsolete  by  the  \  acuum  lube?  Even 
though  the  ciysial  radio  has  been  with  us 
since  the  earticsi  davs  of  the  radio  tx?bbv, 
there  are  still  thousands  of  ^thusiasts  who 
have  a  fascination  for  the  lowlv  crs^sial  re- 
ccivcr.  Thcvc  are  it"H:*usands  of  haiiii»  whi>  re- 
ceived tteir  ininxJuetion  into  radio  ihniugh 
little,  home-brew  crystal  receivers,  and  to  us, 
tJicsc  conglomenttions  of  wire,  headphones 
and  cat  whiskers  hold  a  special  m^stalgic 
atiachnieiiL 

Having  gouen  my  start  in  rmiio  some 
twenty-five  years  ago  with  a  little  cr}  sial  set, 
I  never  ncall)  stopped  playing  with  iheni 
having  built  perhaps  a  cki7:en  or  so  ova^  the 
yeaiSp  testing  out  one  idea  or  another.  Re- 
centl>;  1  decided  to  design  and  build  the  ulti- 
mate cry^al  receiver.  I  spent  a  awple 
months  hen^  and  ilieir  experimenting  with 
various  tuning  conliguratioas,  and  dcte^'iiir 
ciicuits.  arriving  llnally  at  a  design  capat>lc 
of  pu  I  ling  in  some  mal  DX.  I  found  that  with 
Qie  pn>ix:r  design  and  a  gixxl  antenna,  a  crys- 
tal radio  is  capLibIc  of  pcrrormance  equal  to 
tliat  of  a  typical  |x>rt;ihle  iraiisistori/ed  re- 
ceiver, and  is  much  more  fiin  to  build  and 
OfXTdte! 

How  It  Works 

Since  a  crystal  radio  has  no  amplificauon. 
ft  is  essential  that  as  much  as  possible  of  the 
energy  entering  the  antenna  be  convened  to 
audio  enei^y  in  the  headphones.  Conse- 
quently, each  of  the  componenLs  of  the  re- 
ceiver must  operate  with  very  little  signal 
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loss.  See  Figurc  I ,  the  schematic  of  the  new  - 

and-iiTiprt)\  al  cr>  stal  radio.  Unlike  the  crys- 
tal sets  that  most  of  us  are  familiar  with,  this 
one  uses  two  coils,  LI  and  L2.  each  witli  its 
own  variable  cqiacitor.  The  coils  ajid  capaci- 
tOTs  in  a  crystal  radio  form  a  tunable  band- 
pass filter  witli  which  the  desired  signiJ  can 
be  selected,  and  Ibe  unwanted  signals  re- 
jected.  These  two  resonant  cimuits  form  a 
two-pole  hand-fKiss  filter  giving  much 
higher  selectivity  than  that  attainable  with  a 
sinde  da^uiL  Dual  resonant  ciaaiits  arc 
nothing  new  in  ciystal  sefc;  the  idea  has  been 
around  since  the  tlays  of  spark.  But,  the  addi- 
tional selectivit)'  the  technique  alTonJs  is  es- 
pecially useful  in  s^^araling  signals  in 
today's  cmwded  AM  hand.  Additionally,  anl 
LI  has  a  sliding  tap  to  match  the  antenna  im- 
pedance to  llie  rest  of  the  citx:uil;  siniilcirly 
coil  L2  has  a  sliding  tap  to  match  the  iinixd- 
ance  of  tlie  detector  imd  headphones.  Figure 
2  is  a  detailed  cluse-up  of  the  coils. 

The  purpose  of  tte  detector  in  a  cr>'stal  ra- 
dio is  to  convert  the  an:q)liiude-  modulated 
radio-fircqucncy  signal  to  an  audio  <;ignal.  It 
does  this  by  clipping  oS  tfic  negati\  e  halt- 
wave  of  each  RF  c}cle,  jielding  a  signal 
amiaining  an  audio-  frequency  term.  The 
most  radical  depiirture  of  this  nxcivcr  fiom 
conventional  ciystal  radio  design  lies  in  the 
design  of  the  RF  deiectcx  Tlic  detection  effi- 
ciency of  the  i  N34  gennaniuni  crystal  diode 
used  as  the  detector  in  most  crystal  receivers 
diminishes  rapidly  if  ilie  peak  amplitude  of 
die  RF  signal  apjilied  to  it  drops  below  0.3 
volts.  Consequently,  in  this  design,  the  crys- 
tal diode  dctccttir  lias  been  discanicLl  in  favor 
of  a  circuit  utilizing  a  Junction-Field-Ettbct- 
Transistor  having  superior  detection  efli- 
cienc)^  and  sseuk-signal  perlunnance  than 
that  attainable  with  a  diode  detector. 

The  deiector  used  here  is  cx>mprised  of  the 
diciiit  ocmtaining  QL  C3,  Rl,  R2  and  Bl. 
The  dmn  of  the  JFET  Q 1  is  connected  lo  the 
sliding  tap  of  L2,  iind  the  source  tcmiinal  of 
Ql  is  connected  to  the  headphones.  The  gate 


terminal  of  Ql  is  cixipled  to  the  'hot'  end  of 
L2  through  C3.  The  dniin-sourcc  channel  of 
a  JFET  acts  as  a  variable  tt^istance,  con- 

tn>lled  by  the  voltage  applied  to  the  transistor 
gate.  Sijice  llie  'htn'  end  of  L2  has  a  much 
larger  RF  voltage  amplitude  than  is  present 
on  tlie  tap  lor  the  drain  of  Ql,  we  can  take 
advantage  of  this  voltage  gain  to  cause  Q I  to 
transition  cleanly  between  a  high-resistance 
and  low-rtisisiance  state.  This  makes  it  a  very 
effective  RFctetecior,  one  requiring  no  exl£r- 
nal  power  source!  (N(3te:  You  may  want  to 
experiment  to  sec  just  h^^\  effective  the 
JFET  deiector  ts — temporarily  remove  the 
cinjuiu  and  n^lace  it  with  a  IN34  between 
tiie  L2  slider  and  llie  phones.  Quite  a 
dilTcnMKc!) 

Notice  tliat  tliere  is  a  ballerv  in  the  cir- 
cuit — usually  forbidden  in  crystal  radios! 
TWs  balteiy  is  NOT  used  as  a  power  source 
for  atnplillcalion,  but  as  a  voltage  sotirce, 
which,  with  rcsistors  Rl  and  R2,  is  used  for 
setting  the  bias  voltage  on  the  gate  of  Ql  for 
maximum  sensitivity.  (It  is  inierc^Ling  to  note 
that  bias  voltages  w  ere  sometimes  applied  to 
the  cr>'stal  detectors  of  ciiriy  oystal  r^^lios, 
for  the  same  puipose. )  When  operating,  the 
current  draw  from  this  battery  Is  only  9  jiA. 
so  even  under  daily  use,  this  battciy  should 
last  for  seveol  years.  Because  of  this  low 
curreiu  draw,  this  circuit  will  work  fine  using 
old  iTatierics  too  weak  to  run  your  Walkman. 

Building  The  Radio 

Unlike  most  clL\:titinie  construction 
projects,  a  CTVStal  radio  requires  one  to  be  a 
bit  of  a  hand>Tnan  to  put  one  together.  Ytju 
will  need  some  wood-and-metalworidng 
tools  in  addition  to  a  soldering  in)n  to  build 
this  proja:t.  Funtermofe.  sonic  of  the  parts 
for  the  radio  will  take  a  bit  of  hunting  to  find 
High-impedance  headphotK^s,  variable  ca- 
pacitors, and  Fahnestock  clips  are  definitely 
not  st^jcked  at  your  ItTca!  Radio  Shack!  It* 
your  junk  lx)x  doesn't  have  these  parts,  they 
aie  available  thmn^^h  mail  order  While  vou 
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an?  waiting  for  these  pirns  to  come  in,  you 
can  be  winding  coihl 

The  coils  LI  and  L2  are  approximately 
250  jiH  each,  and  am  designed  for  veiy^  high 
Q  and  low  disiribuled  capaciumce.  The  coils 
arc  wound  wilh  16  ganee  enmneled  magnet 
wire  with  each  turn  spaced  hy  roughly  one 
wiie  diameicr.  The  coils  LI  and  L2  most  be 
wound  on  aji\  forms  approximaiely  4"  di- 
ameter by  7"  kmg.  ComuKaJ  Is  sdd  in  Ciird- 
boaid  boxes  of  ihis  size.  In  my  csee,  I  hap- 
pened io  have  some  sections  of  tl\in-wall 
PVC  drainage  pipe  of  tliese  dimensions 
which  workal  well,  also.  Drill  the  holes  lor 
mounting  the  slider  bai'  and  windinji  lermi- 
nation  poinLs  as  per  figure  3.  If  you  are  using 
caniboafd  coil  fomis.  Sfray  them  wiili  sev- 
eral coals  of  clear  Kn  lon^^'  vamLsh  before 
winding.  ONain  1-1/2  lb.  (175  feet)  of  16 
gauge  enameled  magnet  wire,  which  can  be 
purchased  ai  yiHir  local  electric  motor  repair 
shop.  You  will  iilso  need  a  spool  of  cord  or 
iwine  of  appn)ximately  llic  siime  diajiieter  as 
ih;  wiie  lo  space  the  tiuns.  Wind  llie  wire 
and  twine  on  the  fbnTi  ai  the  same  diiie,  so 
that  the  wire  and  twine  g<ies  on  in  alternate 
turns.  Start  and  finish  winding  leaving  i^?- 
pnixiniaicK  1/2  inch  on  each  end  of  the  coil 
fonn  (65  to  70  turns).  Ltxjp  the  wire  through 
tfu;  termination  holes  drill(xl  in  the  coil  forni, 
and  lie  the  twine  off  st5  it  does  nol  unwind 
Irom  the  coil  lorm. 

Next  spray  the  wound  coil  with  a  layer  of 
Kiylon'^^  When  tfiLs  is  dr>;  tin  wind  tlie 
twine,  being  caiehil  not  to  dislodge  the  spac- 
ing of  the  turns  of  wire.  Give  tlK  a>ii  one 
mon^  good  coal  of  Kryloii^^*  to  ttx  the 
spaced  turns  of  wire  in  place. 

Install  die  winding  temiinal  hardwaie  as 
sliowTi  in  Figure  4  Cut  the  ends  of  the  coil 
windings  about  1/2"  li>ngcr  than  needed  to 
reach  these  scn:\s  s,  and  saixl  off  the  enaniel 
insuiatiofi  prior  to  assemWing  thi^  kinJwaie. 
Wr^  the  wire  around  the  screw  prior  to  in- 
stalling the  Fahnestock  clip  on  the  leniuiial 
screw. 

It  is  ncce^stuy  to  lemove  the  wire's 
enamel  insulation  from  tlie  section  oj  the 
coils  beneatli  the  slider's  path.  Using  an  em- 
eiy  fingernail  tile,  sand  tlie  insulation  ftom 
the  wire  in  a  1/2"  wide  strip  beneath  where 
the  slider  will  mount  Brush  the  a>ppcr  dust 
away  so  that  no  shorts  result. 

The  slider  assemblies  arc  used  lo  obtain 
the  adjustable  taps  on  the  coils  LI  Lind  L2. 
The  sliders  will  require  some  ciire  in  their 
fabricaiion.  Figure  2  and  Flgune  4  sIk^w  de- 
tails of  their  consiruction.  First  build  the 
slider  bars.  Take  the  3/16"  square  brass  tub- 
ini!.  and  cut  them  to  the  lensih  of  ilie  coil 
Ibmis,  Then,  drill  a  1/8"  dianieter  hole 
thmugh  the  lubes  1/4"  from  each  end.  File 
down  the  huiTs  from  tlicsc  holes  so  tlial  I  he  7/ 
32"  tubing  can  lit  over  the  3/16"  tubing-  The 
slider  is  ct>nsiructed  by  cutting  a  7/16"  long 


section  fiom  the  7/32"  square  brass  mbing, 
Caielully  de-burr  the  cut  end.  and  make  sure 
that  the  3/1 6"  square  ttibe  w  ill  slide  smoothly 
iiisitle  it.  Solder  the  iieal  of  tjne  of  the  1/2/' 
6-32  fiat  head  screws  to  Ihe  middle  of  one 
side  of  the  piece  of  7/32"  tubing.  Next  obtain 
a  ball-poini  pen  sprijig  lR)iii  vihich  to  lonn 
ilK  slidCT  cTwitacts.  (Note:  the  Iwass  or  copper 
a>Iored  springs  \\  ill  solder  moie  readily  than 
the  unpl^ed  siccl  springs.)  Straighten  ixjt  the 
spring,  and  cut  hvo,  one  inch  lengths.  Bend 
diese  pieces  of  wire  into  'U'  shttped  Itxips, 
and  solder  these  onto  the  sides  of  the  sliders. 
so  that  about  3/1 6"  of  the  kiop  extends  Mow 
ihe  slider  tube.  An  aliemative  appRiach  lo  the 
slider  contact  construction  can  be  hai  if  vou 
have  access  to  a  section  of  copper  tinger- 
slock.  A  single  finger  ma>  be  cut  off  and  sol- 
dered onto  the  square  mbing  for  a  ready 
made  slider.  Scn^w  a  wire-nut  over  tlie  6-32 
screw  on  tlie  top  of  the  slider  tor  an  insulated 
handle.  Slide  die  slider  assembly  over  the  3/ 
16"  squmie  slider  bar,  and  mount  the  finished 
assembly  on  die  coil  ftrnii  as  shown  in  Fig- 
ure 4.  Space  the  slider  bar  up  from  the  aiil 
Rimi  v^ith  fr4  w ashers  so  that  the  spring  w  ire 
slider  contact  just  grazes  the  wirc  of  the  coil. 
(Note:  if  you  cIkisc  not  to  fabricate  ytiur  own 
slider  assemblies,  they  are  available 
pre-made  from  Mtxlem  Radi(T  Labs.) 

Now.  cut  a  22'  length  of  a  1"  x  12"  hmil 
Oil  which  to  mount  tlie  whtile  assembly  This 
is  the  origin  of  the  lemi  'hrcadboanf  ^-old- 
time  radios  used  to  be  built  on  wcxxien 
bases!  FioTn  the  wood  reniaining,  cut  two  4" 
by  6"  pieces,  and  drill  two  3/8"  holes  in  each 
as  shown  in  tlie  diagram.  Cut  the  3/8"  diam- 
eter dowel  rcxis  to  a  lengtli  of  24  inches,  and 
insert  Oie  two  pieces  into  the  holes  in  tlic  4"  x 
6"  blocks.  Use  a  couple  u(  finishing  nails  to 
affix  thts€  blocks  onto  the  ends  of  tlie  bn;;ad- 
hiard  trase.  This  fcrms  the  cradle  whicli  will 
hold  Ihe  coils,  and  allow  the  distance 
between  them  to  be  varied. 


As  far  as  the  assembly  of  the 
JFET  detector  circuit  is  concerned, 
construction  is  not  critical.  You  may 

wire  it  up  point-to-point,  as  I  did. 
on  brass  brads  driven  into  the 
breadboard.  Ii  may  look  pretty  ratty, 
but  fits  in  well  with  Lhe  overall 
aesthetics  of  the  project. 

Notes  On  Parts 

Undoublcdlj.  obtaining  the  parts  to 
build  this  project  will  take  more  leg- 
work  than  most  of  us  arc  accustomed  to. 
Unless  you  have  a  junk  box  as  extensive 
as  mine,  you  will  likely  have  to  hit  some 
ham  tests,  or  wait  a  few  weeks  for  mail- 
order parts  to  arrive.  But,  be  assured, 
that  the  dirill  of  operating  this  little  re- 
ceiver will  make  up  for  the  time  and 
effort  that  went  into  building  it. 

To  obtain  the  square  brass  tubing 
needed  lor  ihc  coil  sliders,  try  your  lo- 
cal hardware  store  t)r  hobby  shop. 
Stores  specializing  in  model  airplanes, 
or  radio  controlled  cars  are  likely  to 
carry  assorted  brass  mbing. 

The  variable  capacitors  CI  and  C2 
are  standard  365  pF  air  variables.  In  re- 
cent years,  these  have  become  more  dif- 
ficult to  find,  but  Lhey  are  still  available 
with  a  little  searching.  Antique  Elec- 
tronic Supply,  Modern  Radio  Labs,  and 
Fair  Radio  are  good  sources.  11'  you 
don't  have  any  lurking  in  your  junk  box, 
and  don't  want  to  go  the  expense  of  new^ 
units.  I  recoinmend  you  hit  the  local  ga- 
rage sales,  and  pick  up  a  couple  old 
tube-ly  pe,  cotinter'top  radios.  These  can 
usually  be  found  for  less  than  a  bock, 
and  are  full  of  good  salvageable  parts 
for  experimcnlers — in  addition  to 
variable  capacitors. 

The  antenna  for  this  radio  is  particu- 
larly   impi>rtani.    The    energy    which 
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mates  it  10  the  hcadphtines  has  to  aime  inio 
the  antenna  ilrsL  so  if  \  ou  \\  anl  lo  g^  >  for  DX 
don't  scrimp  on  the  antenna  The  general  mle 
of  ih Limb  is  lo  use  as  much  \^  ire  as  you  can. 
and  put  it  as  high  in  the  air  us  iTossiblc.  If  you 
are  using  a  wire  diix>ic  for  HE  a  gaxl  AM 
hroadciLst  LUiienna  can  be  had  by  tying  the 
center  conductor  and  ^^hieU  of  the  dipole 
fa^dline  toiieiher  to  make  the  feaUine  a  verti- 
cal  antenna.  Similarly,  if  you  have  a  roof- 
mounicd  T\'  anamna,  tie  the  ends  ot  the  30t) 
ohm  twin- lead  together  to  use  (he  feedline  as 
an  aiitcnna.  The  ARRL  Handl>K>k  niighl 
provide  ideas  for  antennas,  but — uise  your 
imagination  ^ind  crcativity 

A  gOiXl  ground  is  etiually  imptmant!  But, 
nK>st  hams  alread%  have  their  shacks  well- 
grounded,  so  this  sbtHild  not  he  a  big 
problem 

HeaJphnnes  are  aniHher  area  wtK^rc  good 
equipment  makes  a  real  diiTerence  in  the  per- 
formance of  a  ciysial  radio.  A  gtx)d  set  of 
2000  ohm.  high  impetlance  hcad|ihones  is 
essentia].  These  c;in  often  be  found  in 
hamfests  in  used  condition  at  quite  reason- 
able prices— oihen\isc.  Fair  Radio,  McxJem 
Radio  Lahs,  and  /Vnlique  Decininic  Supply 
each  canr>'  them  If  al  all  possible,  try  to  ac- 
quiiit:  a  set  of  phones  manulaciured  by 
Baldwin.  These  used  a  mica  diiiphragm 
rather  Ihtin  tlie  steel  diaphragm  ihiH  most 
high-impc\lance  phones  liad.  They  have  a 
very  well  deserved  reputation  ftr  sensitivity, 
and  an:  wtmh  the  extra  couple  bucks  you 
will  have  lo  pa)  fur  them 

You  may  also  wish  to  experiinefit  witti  a 
cry^stal  carpht>ne  inste;Kl  of  the  2(XK)  ohni 
headphtines.  These  are  less  expensive  than  a 
new  ]iair  of  20(X)  ohm  phones,  and  are 
roughly  LIS  sensiLive.  Crj'stal  earphones  are 
availatile  Irom  Mouscr  Electronics,  Antique 
Dectn^nic  Supply  and  Modem  Radio  Labs. 

Falinoi^xrk  clips  are  the  linal  touch 
neetfcd  lo  ctMnplete  the  pR>jeet.  Although 
lliey  are  not  necessary  electrically.  Ihey  are  a 
convenient  way  to  huik  up  tJie  circuit  and 
they  do  add  a  nostalgic  touch  lo  the  pmjcct. 
They  Lire  availahk^  lh>m  Antique  lilcctronic 
Supply  and  Modem  Radio  Labs. 

Operating  The  Recti\er 

Once  the  receiver  Ls  assembled,  and  an- 
tenna and  ground  w  ires  LX)nneclcd,  it  is  time 

to  give  this  rig  a  lisicn !  Stan  olV  by  scning  the 
adjustments  to  nominal  settings.  Slide  coils 
LI  and  L2  so  that  their  adjacent  ends  are 
about  4"  apiirt^  and  set  Uie  sliders  of  each  to 
about  onc-lialf  of  the  way  up  fa>m  the 
gRiundcd  end  of  their  respective  cx^ils.  In  ad- 
justing the  sliders,  it  is  nece^ar>  to  be  careful 
that  the  sl  ider  contiict  touch  only  a  single  turn 
on  the  aiil.  If  the  slider  is  positioned  so  as  to 
short  two  turns  logellx;r.  it  will  greatly  reduce 
the  sensitivity  of  the  nxciver,  Sel  R2  to  die 
middle  of  its  range.  Tlien,  listening  on  the 
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phones,  turn  CI  and  C2  together  until  a 
strong,  kical  slaiion  is  hcLird.  You  nia>  hear 
more  than  one  station  in  tlic  background.  The 
detector  bias  voltage  setting  is  particularly 
crilJCLLl,  su  carefully  adjust  the  detector  bias 
conuol,  R2,  until  the  receiver  volume  is 
ma\imiy,ed. 

I  have  found  for  this  design,  the  bcsi 
compromise  of  sensitivity  and  selectivity 
txxuni  when  the  adjacent  ends  of  Li  and 
L2  are  separated  by  about  six  inches.  The 
selectivity  of  the  receiver  is  also  increased 
by  adjusting  the  sliders  towai'd  the 
grounded  end  of  their  coils.  For  a  long  an- 
tenna, the  best  pcrfomiance  will  be  had 
with  the  L I  slider  only  a  few  turns  from 
the  grounded  end  of  the  coil.  When  in- 
creasing ihe  selecti\ity  of  the  receiver, 
lliere  will  be  a  point  past  which  the  vol- 
ume of  the  signal  will  begin  to  diminish.  It 
is  at  this  point  thai  the  receiver  will  per- 
fonii  best.  If  you  have  access  to  a  milli- 
volt-voltmeter, it  can  be  used  to  quickly 
llnd  the  t^itimum  sellings  for  the  sliders. 
Wih  the  receiver  tuned  to  a  sm^ng  local 
station,  by  repositioning  the  sliders  one 
way  or  anoihcL  and  re-peaking  the  tuning 
capacitors,   it   is  possible  to    11  nd   the 


posi  tion  of  the  sliders  giving  the  maxi- 
mum detected  carrier  \oltagc  acRiss  the 
headphones,  w  hich  will  be  the  most  sensi- 
tive setting  Ibr  the  n^eiver. 

So  bow  does  it  work?  Perhaps  my  sta- 
tion log  might  be  some  indicator  of  the 
perfomiance  of  Uiis  rig.  Using  a  40  meter 
dipole  at  30  feet  as  my  receiving  antenna, 
I  was  able  to  pick  up  KAAY,  KOA, 
WSM  WMAQ,  WSB.  WBAR  WI,W, 
^"WWE.  and  a  score  of  otlier  midwest- 
cm  clear-channel  stations.  Selectivity  was 
such  that  1  could  easily  separate  KAAY 
(1090  kH/j  from  KHMO  (1070  ki4y.).  iLis 
quite  a  novel  experience  to  hear  'DX'  on  a 
crystal  radii*  thai  one  can't  c\^en  hear  on  a 
more  expensive  unnsistor  portable. 

WTiile  I  can  say  that  my  mtist  memo- 
rable radio  experience  was  listening  to  my 
first  crystal  radio,  the  fun  of  building  and 
operating  this  latest  one  must  come  in  a 
clt^se  second,  1  hope  that  anyone  else  who 
chooses  to  build  one  of  these  derives  as 
much  enjoyment  from  it  as  I  did  mine. 
And  perhaps  with  iu  you  may  inspire  an 
inquisitive  youngster  into  a  lifelong  love 
of  radio,  \uth  a  cr\stal  set  that  will  be 
nostalgia  for  the  future. 


Parts  List: 
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C3 

C4 

Rl 

R2 

LL 

Ql 
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365  pF  Air  Variable  Capacitors 
1 00  pF  SM  OF  Ceramic  RS#  272-123 

0,01  pF    RS#272-LM 
1  Ma  1/4  W  RS#  271-1356 

1  NIQ,  Variable       RS#  271-211 
250  pH  tapped  inductors — see  texi 
2N3819  iVEJ        RS#  27(^2035 
9V  battery 
y  V  battery  clip        RS#  270-325 

16  AWG.  Enameled  Magnet  Wire 
3/16"  X  12**  square  brass  tubing 
7/32"  X  12"  square  brass  tubing 
1/2"  X  6-32  brass  flai-hcad  screw 
5/8"  X  6-32  brass  roynd-head  screw 
5/8*'  X  4-40  brass  round-head  screw 
Kahneslnck  Clips 
#6  X  1/2"  Sheet  Metal  Screws 
#6  brass  flat  washers 
#4  brass  Hat  washers 
#6  bronze  split-ring  lock  washers 
#4  bronze  split-ring  lock  washers 
Small  wire  nuis 
Knobs  for  CI  and  C2 
3/8"  X  3"  wood  dowels 
r  X  8"  or  t"  X  12"  board—at  lea.si  28'"  long 
Spray  can  clear  Krylon^^  varnish 
Coils  Fornis^ — see  text 


Suppliers: 

Antique  Electronic  Supply  6221  S.  Maple  Ave,  Tempe,  AZ  85283 

Fair  Radio  Sales  1016  E.  Hureka  Biix  1 105,  Lima,  OH  45S02 

Modern  Radio  Labs  (My  favorite  source  for  hard-to-find  crystal  set  parts)  RO. 

Box  14902,  Minneapolis,  MN  55414  Catalog  $1 
Moufier  Electronics  1 1433  Woodstde  Ave.,  San  tec,  CA  9207 1 
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A  Perspirational  Message 


by  Wayne  Green  W2NSD/1  Editor 


In  my  ur^ng  you  lo  get  up  off  the 
couch  and  make  things  happen,  I  of- 
ten point  imi  thai  hey,  if  I  can  do  this,  why  not 
yoii?  Son^  maders  take  this  m  lieart  and  take  up 
my  chalkngc.  OOrers  jusi  tell  themselves  that  this 
is  jU5t  Wayne  bragging  again.  No,  my  ego  h  do- 
ing fme,  it's  ytJitR  Vm  wDiried  about. 

The  tact  is  that  with  very  few  limioitions,  you 
can  do  anyUiiiig  you  rcally  want  to-  My  cliallcnge 
is  to  get  you  lo  want  to  badJy  enough  to  get  you  to 
lum  off  the  TV  and  tlien  climb  off  the  sofa  Yes, 
you  can  become  an  expert  on  digital  elecinitucs, 
if  you  wan[  to.  You  caa  become  a  world-class 
expert  on  cold  fusion*  O  pcihaps  you^d  like  to 
h&com^  an  expert  borsenian  or  race  car  driver? 
All  it  takes  iti  the  will  lo  do  Ju  which  is  an  internal 
drive  to  succeed  that  1  can't  do  anything  aht)ut. 
You  can  sinp  smoking-  You  can  lose  weight 
llicreby  addi  ng  years  to  your  life, 

I  am  an  expert  horeeman.  but  t  didn'i  do 
anvthina  that  vou  couldn't  have  doiiL\  tt  was  a 
few  years  ago.  Vd  signed  up  to  take  a  couise  in 
advertising  put  on  by  the  Advertising  Club  of 
New  York.  That  course  has  been  invduiible  for 
me.  They  should  put  that  tiut  on  video.  For  some 
reason  the  members  of  the  class  decided  to  go 
horseback  liding  in  Prospect  Park,  Brooklyn  one 
Saturday.  Td  laken  horseback  riding  lessons 
when  I  v^  ,1^  I  ] ,  but  hadn't  ridden  much  since,  so  1 
went  wiih  the  gnmp  and  had  a  gr^  lime. 

I  decickd  to  g^  bctier  at  it,  so  I  started  taking 
lessons.  Once  a  w  eek  I  put  on  ray  riding  britches 
and  boots  and  took  an  hour  lesson  fmm  an 
excellent  instructor.  1  got  to  be  pn^tty  good.  Then  I 
got  to  be  very  good.  So  I  bought  an  Arabian 
gelding  and  trained  him  so  that  1  could  ride 
without  a  bridle  and  he  wxnild  stop.  turn,  go  into 
any  gait  back  up  ai^d  so  on,  all  withimpercepuble 
leg  signals.  FV^etiy  soon  I  was  leaching  other 
riding  instiucttirs. 

WYicn  I  visited  the  radio  station  wfiete  1  used  to 
wcKk  in  Sarasota  (H.).  I  naturally  went  riding, 
lenting  a  horse  from  the  Rtngjing  stable.  When 
they  saw  I  knew  what  1  was  doing  they  let  me  ride 
their  star  show  horse,  Siiulit  Night,  'thai  was  ftin 
(ac  me,  and  needed  exercise  (or  the  horse.  11  you 
let  a  poor  rider  ride  a  well-Uiiined  hoise,  it  quickly 
untntins  the  horse. 

You  can  get  good  at  anviliiim  yxiu  want  to  the 
same  way  I  did,  through  detem3inatk»n  and 
perse%^raDoe*  That's  the  same  way  I  got  good  ai 
cjce  car  driving.  I  took  lessons  from  the  Porsche 
p[t>tessional  racing  drivers  and  I  raced  on  some 
fanious  race  courses  (such  as  the  incredible 
Niirbui^ng  and  the  Solitude  race  track)  in 
Ceimany  When  I  wanted  to  learn  to  ski  1  took 


some  lessons  kxally  to  get  started,  then  1  went  to 
Aspen  and  took  lessons  fitim  one  of  the  world's 
best  ski  instiuctors.  Within  a  week  I  was  skiiiig 
bener  than  I  eva-  thought  1  could  I  was  tciiring 
dt'iwTi  the  expert  trails,  ready  (ot  anythijig. 

When  1  wanted  to  gel  gotxl  at  Chinese  cooking 
I  took  lessons.  Scxm  I  was  turning  out  spring  rolls 
that  were  belier  than  1  could  find  in  Chinese 
restaurants.  And  my  spare  ribs  witli  hliick  bean 
sauce  on  soft  nixxJles  was  wickedly  good.  Every 
bit  as  good  as  anything  Hong  Fat  on  Mon  Street 


was  serving. 


Any  skill  you  w^ant  to  build  is  going  to  take 
haid  work.  Physic^  skills  mean  finding  good 

tearhers  and  then  keeping  at  it  until  you've  btiilt 
the  coordination  that  lets  you  excel  Developing 
yoLir  mental  skills  usually  jneans  finding  your 
teachers  via  bcH)ks,  since  this  gives  you  access  to 
the  best  in  the  worid,  and  na  just  those  in  your 
aiea 

It's  fear  of  failure  wtudi  has  kept  so  many 
older  pei3ple  away  fium  computers.  So  what*s 
been  keeping  you  ftom  getting  involved  with 
packet?  It's  certainly  not  the  expense,  which  is 
mcHlcst,  There's  bound  to  be  at  least  one  ham  in 
your  area  who's  iictive  on  packet.  Find  him  and 
get  him  to  teach  you.  Once  youVe  gotten  going 
you  can  read  nx>re  and  tlien  s{i\a  talking  wiili  tlie 
experts  in  the  field  lliis  is  wliere  your  73  back 
issue  c«>I]ettion  will  be  priceless  for  y^xi.  The  next 
thing  you  know  you'll  be  an  expert  and  working 
on  ways  to  take  the  newer  devclqimenLs  for  the 
Internet  and  apply  them  to  ham  radio 
communications. 

Anything  they  can  do  on  the  Intement  we 
should  be  able  lo  do  an  2()!n,  including  ATV  and 
duplex  voice  communications.  It's  we  hj.mis  who 
slwuld  have  been  doing  tliis  pioneering,  but  we 
dtDf^^ed  the  Kill  30  years  %o,  so  now^  we  can  at 
feast  appK  lechnolpgies  dewloped  for  other 
systems  to  amateur  radio.  Yes,  if  you  want  to.  you 
can  become  an  expert  and  pioneer  on  20m  MV.  I 
mean  >y?u,  so  stop  looking  anxind  furtively. 

The  only  things  we  fear  in  life  are  those  we 
don't  understand,  if  you  think  abouL  it.  Oiice  we 
understand  Uiijigs  we  may  Respect  them  and  be 
careful,  but  we'll  no  longer  be  a&aid.  1  respea 
sharks,  but  I'm  not  the  slightest  bit  alhtid  of  them. 
So  Tm  oueful  \\  hen  Tm  swimming  with  shariis. 
It's  ofily  our  ignorance  whict)  makes  us  alraid 
and  that's  completely  self-inflicted 

Tm  very  careful  of  high  voltage.  I  learned  that 
the  hard  way  in  1 938  when  I  was  thruwTi  across 
the  rtx^ni  one  niglit  when  1  did  somediing  stupid.  I 
survived  (obviously)*  but  1  learned  ftt>m  the 
experience  and  it  hasn't  happened  again. 


You've  been  missing  out  on  icms  of  fun  viaifae 
ham  saiellii^.  Fear?  &  certainly  isn't  because  it 
costs  a  lot  of  money,  so  ii*s  got  to  be  fear  or 
la/iness.  Oh,  you'n?  too  busy?  Sure,  I  believe 
you.  Well,  1  wuuld  except  that  I  notice  that 
sumehow  you  do  manage  to  spend  time  on  the 
things  you  really  w:int  to,  so  we"re  not  talking 
time,  which  is  a  very  lame  excuse^  we're  talking 
motivation.  Which  is  why  I'm  Lifter  you,  montli 
after  month,  to  sliake  loose  and  lesiructuie  your 
life  so  you'll  be  able  to  build  your  physical  and 
[Tfccntal  skills,  .^nd,  via  amateur  radio,  you'll  be 
able  lo  get  to  be  an  expert  in  fields  which  are  in 
sarious  demand  right  now,  aiKi  will  be  even  mare 
in  the  future. 

Or  perfiaps  you'd  like  to  be  king  of  the  hill  in 
DX?  Thai's  going  to  cost  a  bundle  in  Kith 
equipment  and  time,  but  the  fact  is  that  you  can  be 
a  top  DXtT  if  you  decide  it  is  iniportant  !o  you. 
That  means  you  need  a  gixxj  kx:ation  with  sijnie 
rix>m  for  beams  and  not  many  neighbors  to  beef 
about  TV'  interference  or  sue  over  your  ugly 
tower.  It  means  ai  least  a  70-fooi  tower,  some 
nKmoband  beams,  and  a  kilowatt  (minimum) 
amplifier.  It  also  means  you've  got  to  build  some 
skills.  Signal  alone  will  leave  the  mustard 
completely  uncut.  Or  you  can  sit  ttere  with  100- 
watts  and  unliniilcd  determination  and  collect  just 
about  every^  certificate  ever  issued  ihc  way 
Howie  W2QHH  has  for  years.  He  could  paper 
the  Pentagon  with  his  cdlecdon. 

As  Ray  Croc,  the  man  behind  McDonald's,  put 
it  when  he  was  wxidng  about  success,  it  dcxrsni 
lake  brains  —  there  are  too  many  brilliant 
scientists  who  can*t  afford  a  new  car.  It  doesn't 
take  education  —  look  at  the  nLunber  of 
impoverished  college  professors.  All  it  really 
lakes  is  perseverance  and  you  can  have  just  abotit 
anything  you  desire.  I>o  I  liave  to  sing  *'Wbeii 
You  Wish  Uptm  A  Star'^  to  gel  you  mcnivated? 
"WTien  you  wish  upon  a  star,  makes  no  diflcrence 
who  you  are,  anything  your  heart  desires  can 
coine  to  you.  If  your  heart  is  in  your  dream,  no 
request  is  too  extreme.  When  you  wish  uptm  a 
star,  your  dieams  cuii  ic  true/'  But  you  do  have  to 
back  up  your  dream  wiili  plenty  of  hard  work 
Nothing  is  free  that's  worthwhile. 

Health,  wealth,  happiness,  and  endless 
fun  with  amateur  radio  aie  all  waiting,  but 
not  for  the  unmotivated.  Its  vour  decision. 
You  can  build  skills  and  knowledge,  or  you 
can  go  watch  ball  games,  swill  beer,  smoke, 
and  waste  hours  a  day  numbing  your  mind 
with  think-free  TV  garbage.  It's  your  deal, 
so  pick  up  the  cards  and  let's  see  what  your 
future  holds. 
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Jan  Mayen — A  Special 

DXCC  Country 


by  Roald  Steen  AJ0N/LA6US 


The  island  of  Jan  Mayen  is  a  vol 
canic  island  atlminis!ercd  by 
Norway  and  located  norlheasl  of 
Iceland  and  about  300  miles  off  the 
coast  of  Greenland.  Jan  Mayen  has  be- 
come a  special  DXCC  country  wiih  the 
prefix  JW,  Norwegian  radio  operalors 
who  operate  from  Jan  Mayen  use  their 
Norwegian  call,  but  replace  ihe  prefix 
LA  with  ihe  prefix  JW  for  Jan  Mayen. 

Jan  Mayen  is  not  a  rare  DX  country, 
despite  the  small  number  of  pcrsiimiel 
on  die  island — usually  less  than  50 — 
since  many  members  of  the  island  staff 
are  engineers  or  technicians.  One  or 
more  hams  are  active  on  the  island 
much  of  the  time. 

1  have  worked  Jan  Mayen  a  few  times 
on  20  meters  from  my  home  in  Minne- 
sota. I  have  also  heard  the  island  on 
the  air  during  some  of  the  Scantesls 
(The  Scandinavian  Activities  Test) 
which  I  have  participated  in.  without 
being  able  to  break  through  the 
resulting  pi  leu  p. 

The  dormant  volcano  of  Mount 
Beercnberg  is  the  dominating  feature 
of  Jan  Mayen,  The  peak  of  Mount 


Beerenbcrg,  lo- 
cated on  Lhe 
Northeast  end  of 
the  elongated  is- 
land, rises  to  an  al- 
ii lude  of  2543 
meters  (8347  feet). 
Glaciers  cover 

much  of  the  moun- 
tain. At  several 
points,  the  glacier 
covers  the  mountain 
all  the  way  down  to 
the  ocean . 

The  weather  of 
Jan  Maven  does  not 
make  the  island  an 

attractive  destination  for  your  next  vaca- 
lion.  Most  of  the  year,  the  island  is  cov- 
ered by  clouds  and  fog.  Strong  winds  are 
frequent.  These  strong  winds  quickly 
blow  away  much  of  the  snow  that  falls  on 
Mount  Beerenberg.  Much  of  the  outer 
surface  of  Mount  Bccrenberg  therefore 
cotisisis  of  ice  instead  of  snow . 

While  the  weather  on  Jan  Mayen  is  not 
very  hospitable,  it  is  nf  great  interest  to 

weather  forecast- 
ers. Observations 
from  this  island 
play  an  important 
role  in  European 
weather  forecasts. 
A  U.S.  Weather 
Station  operated 
From  Jan  Mayen 
for  a  few  years 
beginning  during 
the  Second  World 
War, 

The  staff  of  Jan 
Mayen  consists  of 
a  small  crew  of 
Norwegian  armed 
ft)rces    personnel. 


together  with  employees  of  the  Norwe- 
gian weather  service.  They  operate  sat- 
ellite communications  and  two  way 
radio  communications  for  shipping 
and  air  traffic  control  for  aircraft 
overfly  tng  nearby  airspace.  The 
island's  Loran  C  transmitter  operates 
as  part  of  a  radio  navigation  system 
manai^ed  hv  the  U.S.  Coast  Guard. 
The  Loran  C  transmitter  on  Jan 
Mayen  makes  it  possible  to  navigate 
across  much  of  the  North  Atlantic 
Ocean, 

The  island  facility  includes  a 
small  ham  shack,  separate  from  the 
other  buildings.  There's  a  story 
about  the  time  when  a  polar  bear  be- 
gan to  show  a  great  deal  of  interest 
in  the  ham  shack  while  the  ham  ra- 
dio operator  in  it  had  forgotten  to 
bring  his  rine.  He  had  to  ask  a  ham 
in  Norway  over  the  radio  to  contact 
the  appropriate  Norwegian  authori- 
lies.  They  contacted  the  island  staff, 
informing  ihem  about  the  problem. 
They  sent  out  a  small  "rescue  mis- 
sion" that  used  gunfire  to  chase  the 
bear  away. 
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The  entire  run  of  73  from  October 
I960  through  last  year  is  available. 

You  can  have  access  to  the  treasures 
of  73  without  several  hundred 
pounds  of  bulky  back  issues.  Our 
24x  fiche  have  98  pages  each  and 
will  fit  in  a  card  file  on  your  desk. 
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microfiche,  is  avai  lable  as  an  entire 
set,  (no  partial  sets)  for  $285  plus 
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Fax  540:894-9141  pO 


CIRCLE  163  ON  READER  SERVICE  CARD 


DOWN  EAST 
MICROWAVE  INC. 
TRANSVERTERS! 

50  MHz  -  GaAs  FET,  High  level  mixer, 
20W,  Assam.  PCB,  Kit ».$295 

144  MHz  -  GaAs  FET,  High  level  mixer, 
25W.  Kit„„„„$295.  Assem $395 

222  MHz  -  GaAs  FET.  High  level  mixer. 
30W.  Kit .„$295,  Assem,  ...»„$395 

432/440  MHz  -  GaAs  PET,  High  level 
mixer,  Duai  osc,,  30W.  Assem.  ...$435 

903  MHz<1.0dB  NF.  10W, Assem... $395 

1296  MHz<1.DdB  NF,  3W.  Kit  .„„.,.$295 

2304-144  MHz  Of  3456-144  MHz  ■  2  Watts, 
Starting  at „.„„.» .„$400 

Options  available  for  all  of  the  above 

Write  or  caff  for  Catalog. 
Product  descriptions  available, 

DOWN  EAST 
MICROWAVE  INC. 

954  Rt.  519 
Frenchtown,  NJ  08825 

TEL  908-996-3584 
FAX  908-996-3702 


IMSURANCE 
Compirter  &  Radio  Equipment 

HAMSURE    C0¥^rsge    foUows    your 

equipment  wherever  you  take  it  Thefl 
from  vehicles,  eart]iquaS<e.  water  damage 
and  all  other  hazards  induding  surges. 
Insure  all  your  equipment  and  accessories 
(except  towers  and  antennas  but  including 
rotors),  media  and  purchased  software. 
Low  Premium         Low  Deductible 

HJUWSURE 

7d01  Laguna  Lane 
Ofiand  Park,  IL  604S2 

SMI  -  988-7702 


Availsbie  ortly  in  thm 
4S  contjguoiis  states 


MORSE  CODE  MUSIC! 


SENSATIONAL  NEW  WAY  TO  LEARN 
CODE — Do  AerobtQS,  Sing,  J09,  or  Drive 

while  learning  code!  A  fun  &  easy  way  to 
learn  or  retam  Morse  Code  skills.  Now  the 
secret  is  yours  with  this  amazing  syncronized 
breakthrough  I  Great  fun  tape  for  all  licenses 
and  classroomsf  Order: 

''THE  RHHHM  OF  THE  CODE'' 

Version  2  cassette  today! 

Smvi  $9,95  and  inciud&  S^.OO  S/H  to: 

KAWA  RECORDS 

P.O,  BOX319-ST 
WeymoiJth,  MA  02188 

ChedK  or  money  ord^  onty  Vie  sn^  ai  ortters  wHm  S  days. 
MA  mmfent$  add  S%  sa^  tax. 
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-TS^  ELENCO  •  HITACHI  •  B&K  PRODUCTS     cm  toupee 
siiS^       GUARANTEED  LOWEST  PRICES     ,  eooS^lDMCa. , 


AFFORDABLE  -  HIGH  QUALITY 
2  YEAR  WARRANTY 


ELENCO  OSCILLOSCOPES 


Hilachi  Compad  Sertes  Scopes 


''"hWijMfcHJJl, 


2ll^f^3 


V'212  '  20HHI  gidt  Tnc*  ,.„.,.„ 

V-525  ■  50WHJ,  Cufimi , 

V-523  -  SOWHj,  DmayMi]  S*eep  __ 

V  522  -  SOU  Hi.  DC  Ottisl . 

V  *22  -  ^OHHIz,  DC  CHIiil 

V  i£2  .  zoMHi,  DC  OHiBi 

V-660     BDMHi,  Ou«l  True*  , 

V-E«M  -  GOMNl.DT.  wtyfM*  


1O1OMHJ    D>u*l  Tr«cv 


E97J 

_seg5 

It. 37* 
.ST.*49 

I' .Ma 


STANDARD  SEfU^ 
$'l3aSl|CA*4Z$9M9 

■  Hi^  LLffliKim  r  CItT      ■  TV  SfW 

■  TmV Stftwtivitr  BZ-xl.  ilCPrOHt 

■  J£-T  OpetiiHon  a  Corplfif  Schi-aiirc 

■  VoMa^i.  Flint,  *  Frtqutficy  diifene-ivai  d^jpiiytd 
on  CRT  EhFU  ih*  att  ot  cu^Ihi  {5^13^5  ont^) 

■  Plus  much.  iTuch  mqn 


KLUXSUriES 

S^ISS^Uiz  S4i«    S- r>t5  4CilHz  SS75 

^\XGmUHt  $77% 


B&K   OSCILLOSCOPES 


m  ^Aid  MadiJi;ia<t 


■  Dtailhnw«iit 
H  wliiiiiutBd  irrtifnp 


ISJlfl 
71  so 


60UM±  DuJi  Tracit  OvMrrKl  5*«ep 
Dual  Ttfftt  B«t« 1^^ 


2ieo 


IOOMHe  ThFH  Tfict  DbftL  Timt  aa**. 

Dfli^«fSwB«fi Sv3?9 

2S22A  '  itaMHz  f  2MISri  Slerag* iS&9 


Dkgltil 
Munim«lir 

$175.00 


ElertcoLCR  +  OMM 
LCy>19M 


t2Rinc*e*M 


rlK|lD4lM| 


3-3^1  Won  Hurtim  tier 
iXO90 

$139.00 

•  *.CCa  QObfH  LCD  99pl4v 
"  CWKittncii  rmu 


Qrgital  Capacitance 
U«lirr 

CM'TSSI 

$49^95 

icvKt  ipr»»Lattitj,'' 
•  y\a  Oft  lCO 


Digilil  Hulllnwttr  Kif 
$49.95 

' Eftn Ufift  dllvl4T  *ti*l  Khoo'  prqKl 
y-2e«t  (AuimbM)  155.00 


r 


i 


Oigitsi  LC}^  M«rt>r 
LCR-eao 

$79.95 

-y-i,^->.pilLC:3tsplli^ 


-Mi* 


Fnqticnqf  Cininiif 
FiHS 

$225.00 

-    ■  ,        •    Vi.TK 

■  10:1  inpLL  Mdnuaiion  lur>e^»en 


-^-»aii 


Funciion  Generator 

GF-e026 


$239 


aUKE  MULTIMETERS 


33 

MCMM  1? 


Si?  94 


TTll 
T9II 


iT7S.DC 


U«^  «7       f^at.QCi 


FM  Receiver  Kit  &  Training  Course 

$44.95  *RZM«(-iii 


Mtai  mjnrni  tin  FQi  ste^tiiif. 
UVLn  'I  t^n  iivj  tJii  li  xtf"  K»^: 


$34.95  ar;n|kkit 


Ttkp  none  Kit 


$14,95 


JL||*a4(#4 
II !« 


TnnlstHsr  Radio  Kits 

AM/Ftt  Ridio 
U«l«rAH.'I^U-iDII  %2in 

AM  Radio  Kll 


Functiort  Ginfrfatfir 


$29.95 


Telephone  Lino  Analyzer 


Ki!  Tr-IOO#[      $18  fi 


Butane  Soldering  Iron 


•i*^ 


Combination 

EmiiMlcrowsvft 

Teslor 

i|£rnf  P  and  mcmivic  tislf 


Lcj^  h?  Bui3d  and  Praqrvn 
Coimpultfi  Ml  Hi  Lha  iQl 


MM -MOO 
By  Ekifieo 

$129.00 


F^r^r^  iii^tch  you  buid  I  complict  lyi ' 
»n  Ol'  Mft'o  UHllf  Irmnit  !>ldkftf 
ir^to  wmc  irlD  RAMa.  ftOUi  Jtnd  itin 

Iir4ia-  -fliaz^."*  !*i Jv*3#  »  iu  ^ 


Electronic  Tool  Kil 
TM-ion 


7i 

■t  »if«rdililt  p«cii  inciudti  2^ 
high  tjLiali]^  UkiIi  tn  t  tug^  t- 
pact  caAtfinE  {«m  «h'C^  >^ 


DigrWAnalOfl  Trwar 
CwnpMA  MinH^  For  Swidng. 
Testr^  PfOloimn  Analog  and 


tmifvor  ta  AMQned  lor  tdhool 


tTvi 


■  tUI  hw  B^  kwif  *iid 
irwHrDf  your 


V^E  VilLL  HUr  BE  lirjDEHSOLD 


LIPIC  fHft?  ■Z'-     -J^  ^  *  »  '  !  S 


rt-JiEaE  CAiL 


^il.  *^r5f|'i  4T'[-Es:9 


C&S  SALES  INC, 
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15  DAY  WONI  ¥  BACK  GUASA?4Ttf 
Fyit  FACTOBV  WAtmANI^ 
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NirmtMr  20  on  your  Feedback  card 


by  Gordon  West  WB6N0A 


Alinco  DX-70 

H  F/6mTranscei  ver 

Surprises  Everyone 


Alinco  Electronics,  based  oul  of  Torrance, 
California,  is  best  known  for  their  single- 
and  duai-band  VHFAJHF  handheld  and  mobile 
transceiver  equipment,  which  is  being  sold  by 
over  80  amateur  radio  dealers  throughout  the 
United  States.  Car  lain  Alinco  radios  have 
achieved  ""fan  club'  status  because  of  their 
unique  design  and  relatively  low  cost. 

For  instance,  there's  the  Alinco 
1200TH2  9600  baud  packet  radio  made 
popular  by  Buck  Rogers  packet  coiumn, 
the  Alinco  0J-G1T  first  handheld  ever  with 
spectral  channel-occupancy  bar  graph, 
and  the  Alinco  DFl-599  dual-band  mobile 
with  "secret"  antenna  jack  for  public  safety 
800-950  MHz. 

While  Alinco  Electronics.  Inc.,  does  not 
enjoy  the  market  share  of  Kenwood, 
Yaesu.  and  ICOM,  the  company  does  en- 
joy a  reputation  for  good  performing  VHF/ 
UHF  equipment  at  prices  slightly  lower 
than  Ih©  big  three,  and  a  small  but  effi- 
cient service  team  who  can  turn  around 
most  repairs  at  the  Torrance.  California, 
facility  within  ten  working  days.  Alinco's 
technician/engineer.  Taka  Nakayama 
AB6VE,  Is  extremely  active  on  the  ham 
bands  and  knows  the  equipment  inside 
and  out.  "I  love  operating  ham  radio.''  com- 
ments Taka,  ■When  it  comes  to  9600  baud 
packet,  cross-band  dupfexrng,  or  driving 
in  downtown  areas  where  intermodolation 
is  a  problem,  I  know  how  well  our  Alinco 
radios  work  because  Tm  active  on  the  air," 
smiles  Nakayama.  who  hofds  an  Extra 
class  US  license  and  a  Japanese  license, 
loo. 

But  Alinco  Electronics  really  surprised  the 
amateur  radio  community  by  coming  out  with 
a  high  frequency  transceiver  for  the  1 995  Day- 
ton HamVention  debut.  Tirst  we  have  VHF/ 
UHF,  and  now  we  have  high  frequency  too, " 
comments  Alinco  Electronics  USA  President 
Mark  Modsato,  KC60CX.  "And  our  new  high 
frequency  DX-70  does  more'  adds  Mohsato. 
No  doubt  Mark  means  the  buill-in.  all-mode, 
6-meter,  5054  MHz  transceiver  with  10  watts 
output  that  is  included  in  the  unit  which  is  the 
same  size  as  the  popular  Kenwood  TS-SO 
mobile  HF  tfansceiver. 

The  new  Mnco  DX-70T  HF  plus  50  MHz 
all-mode  transceiver  runs  100  watts  out  !rom 


1 .8  MHz  to  28  MHz  on  the  ham  bands,  and 
tunes  1 50  kHz  to  30  MH2  continuously  with 

its  excellent  general  coverage  recetver.  Plus 
it  covers  50-54  MHz,  with  all  modes  and  10 
watts  out  That's  plenty  of  soup  to  kick  a  6- 
meter  power  amplifier  into  "QRO," 

Most  unique  fs  the  detachable  control  head 
that  allows  the  new  Alinco  DX-70T  to  be  sepa- 
rated so  tlie  head  can  go  on  the  dash,  with 
the  transceiver  under  the  seat.  The  mike  still 
plugs  into  the  transceiver  body,  so  separating 
the  two  can't  be  a  trunk-and-dash  affair.  But  I 
don't  recommend  trunk  mounting  of  a  remote- 
controlled  transceiver  anyway  because  of  the 
long  run  of  the  DC  power  cable.  Thfs  is  just 
asking  for  trouble.  If  you  need  a  longer  mike 
cord  they  have  an  EDS-5  microphone  exten- 
sion cable  that  will  handle  the  job  nicely.  Keep 
in  mind  that  the  extension  cable  will  cost  ex- 
tra—probably about  $40— so  if  you  plan  to  run 
it  remote,  factor  this  in  to  the  transceiver's 
street  price,  which  wtH  probably  run  around 
$1 ,250. 

Yes,  6-meter  fans,  of  course  there's  a  sepa- 
rate output  SO-239  antenna  jack.  When  you 
switch  to  the  6-meter  mode  you  can  hear  sev- 
eral relays  go  clinkt  telling  you  they  are  run- 
ning an  independent  receiver  and  transmitter 
section  for  best  performance  on  the  6-meter 
band. 

I  hooked  the  DX-70  to  a  3-elemenl  tribander 
and  regulated  12-volt  power  source,  with  the 
6-meter  side  on  a  3-element  beam  to  see  how 
the  new  radio  would  perform  m  the  real  world* 

The  display  popped  up  with  a  bold  numerical 
readout  of  frequency:  MHz.  kHz,  and  hun- 
dredths. The  numbers  are  sii^ghtly  smaller  than 
the  Kenwood  TS-50,  but  are  botder^atter— 
darker.  And  like  the  Kenwood  TS-50.  there  is 
a  "busy"  icon  when  the  squelch  is  open,  along 
with  an  amber  LED  that  also  lights  up  with 
receive  activity,  The  mode  indicator  appears 
in  the  upper  right-hand  comer  the  AGC  fast 
or  slow  appears  above  the  frequency  display. 
The  VFO  for  memory  channel  shows  to  the 
left  of  the  frequency.  And  more  than  enough 
audio  to  drive  the  top-mounted  speaker 

As  soon  as  f  hooked  into  the  tribander 
there  was  no  mistaking  that  the  Alinco  DX- 
70  had  a  great  receiver.  It  is  dual -con  ver- 
sion, with  sensitivity  and  selectivity 


numbers  identical  to  what  you  might  find 
on  everyone's  sales  brochures  for  a 
$1,000  HF  mobile  SSB  transceiver.  But 
unique  with  the  Alinco  DX-70  is  the  bot- 
tom left  RF  button  that  lets  you  switch  in 
the  to  dB  pre-amp,  switch  it  out,  or  switch 
in  -10  dB  and  -20  dB  attenuation.  I  found 
that  the  attenuator  was  a  big  help  when 
operating  on  40  meters  with  a  neighbor 
one  block  away  just  75  kHz  up  the  band. 
On  10  and  15  meters  I  switched  the 
pre-amp  on  which  gave  me  a  hot  receiver. 

The  same  button  that  controls  the  RF 
gain  selection  also  has  a  sub-function, 
turning  the  noise  blanker  on  and  off.  While 
the  noise  blanker  does  not  have  any  tim- 
ing or  sensitivity  adjustments,  it  did  a  nice 
job  of  killing  the  clatter  of  our  next  door 
neighbor's  old  FordThonderbird  when  he 
fired  up  the  engine.  The  noise  blanker 
didn't  garble  on  extremely  strong  signals. 
On  many  HF  transceivers,  engaging  the 
noise  blanker  on  40  and  80  meters  will 
cause  most  signals  over  S9  to  become 
garbled.  Not  so  with  this  noise  blanker. 

Selectivity  on  SSB  is  2.4  kHz,  and  a 
convenient  "filter"  button  next  to  the  RF 
gain  button  allows  you  to  kick  in  the  1  kHz 
SSB  filter  The  1  kHz  filter  is  already  built 
in,  and  not  an  added  option  it  you  want  to 
tighten  up  on  an  incoming  weak  signal. 
You  can  further  home  in  on  an  illusive  sig- 
nal by  rotaling  the  IF  shiH  knob  to  dodge 
the  ORM.  This  same  filter  network  offers 
1  kHz  or  M2  kHz  CW  passband.  And  if 
you're  Into  shortwave  listening^  you  can 
click  in  2.4  kHz  AM  narrow,  or  9  kHz  AM 
wide— including  FM— for  full  fidelity  recep- 
tion. 

The  first  IF  is  71.75  MHz,  the  second 
at  455  kHz.  and  spurious/image  rejection 
is  listed  as  70  dB,  When  I  switched  back 
and  forth  between  several  transceivers  on 
the  bench,  the  Alinco  was  more  sensitive 
and  tust  as  selective  as  the  higher  phce 
sets. 

Everyone  commented  on  the  recovered 
audio  on  SSB  as  being  "sharp."  It's  the 
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same  sounding  audio  I  have  heard  from 
the  Yaesu  900 — nice  full-fidelity  treble 
without  sounding  tight  or  with  a  hiss.  The 
DX-70,  when  tuned  into  a  transmitting 
SSB  station,  is  like  listening  to  a  hi-fi  with 
bass,  mid-range,  and  tweeters  as  op- 
posed to  an  audio  system  with  just  a  mid- 
range  speaker.  It's  hard  to 
descfibe— listen  for  yourselL 

The  AGC  is  a  function/AGC  command 
on  the  same  push  button  as  the  filter 
switch.  The  function  button  is  conve- 
niently located  to  the  left  of  the  set  that 
makes  it  natural  to  depress  with  your 
thumb,  using  your  forefinger  for  the  other 
button. 

I  switched  to  6  meters  to  confirm  that 
all  fillers,  norse  blankers.  AGC  actions, 
and  pre-amps  weren't  the  same.  I  did  no- 
tice on  my  big  &-meter  antenna  that  10 
dB  of  pre-amp  gain  tirought  in  a  phantom 
sound  of  an  FM  or  TV  station  way  in  the 
background  that  could  never  be  tuned  in. 
However,  I  didn't  have  that  problem  with 
the  pre-amp  turned  on  when  I  tested  the 
unit  on  the  mobile  54-(nch  whip. 

I  also  tested  the  Alinco  6-meter  receiver 
performance  against  a  couple  of  other 
time  tested  6m  rigs  and  found  the  Alinco 
hotter  on  receive  with  the  pre-amp  clicked 
on  than  the  other  two  units  which  I  had 
running  off  of  external  ampiifiers.  And 
since  the  other  two  only  ran  10  watts  out, 
I  didn't  find  the  10  watts  from  this  Alinco 
to  be  out  of  line. 

Mirage,  now  sold  by  MFJ,  offers  a  10- 
watt  in,  150'Watt  out,  6-meter  amp  that 
I've  seen  selling  for  under  $350^  so 
getting  more  power  is  not  all  that  difficult. 

The  front  panel  of  the  Alinco  features  a 
main  tuning  dial  along  with  a  smaller  tun- 
ing dial.  The  smaller  dial  is  rotated  for 
memory  channel  select,  megahertz  or 
ham  band  select,  and  to  change  fre- 
quencies in  specific  kitohertz  steps  like 
2.5  kHz,  1  kHz.  or  500  Hz.  This  sub-knob 
reminds  me  of  the  click-click-clrck  knob  on 
the  Kenwood  TS-140.  It's  a  handy  feature. 
The  main  tuning  knob  resolves  frequency 
down  to  100  Hz  {.1  kHz)  dial  indication, 
with  25  Hz  steps  if  you  ever-so-carefuiiy 
turn  the  big  knob. 

The  multi'f unction  knob  lets  you  quickly 
rotate  ttirough  100  memory  channel  ioca- 
tions  which  hold  a  surprising  amount  of 
memo-channel  information:  receive  fre- 
quency^  mode,  any  split  TX,  filter  (!),  AGC 
setting  {f),  RF  gain  amps  or  attenuators 
(!),  noise  blanker  on  or  off  (!). 

This  is  a  very  smart  memory  that  might 
allow  you  to  independently  select  a  CW 
frequency  for  fast  AGC^  narrow  filter,  no 
noise  blanker,  and  RF  pre-amp.  On  an 
SSB  channel,  you  could  memorize  slow 
AGC,  noise  blanker.  -10  dB  attenuator, 
and  the  normal  filter.  I  considered  this 


versatile  memory  capability  as  a  definite 
plus  for  this  very  compact  rig. 

Another  nice  feature  is  the  high/low 
power  output  button.  Uniike  a  slide  switch 
or  no  power  option  at  all,  you  can  quickly 
reduce  power  to  local  stations  or  to  reduce 
the  current  consumption  of  the  radio  on  a 
dying  storage  battery. 

There  is  a  dial  lock  key  to  prevent  you 
from  accidentally  turning  the  big  knob 
when  tuning  channels  in  from  nnemory. 
Like  ICOM  transceivers,  memory  positions 
allow  for  instant  QSY  from  the  big  knob. 
This  allows  you  to  use  the  small  memo 
knob  to  get  you  within  a  pre-set  spot  on 
the  dial,  and  then  use  the  big  frequency 
knob.  A  quick  flick  of  the  small  knob  in- 
stantly puts  you  back  to  that  original 
memory  position.  And  when  operating 
from  the  memory  position  for  the  digital 
modeSp  you  wouid  lock  (electronicaily)  the 
big  knob  to  insure  you  don't  accidentally 
bump  off  frequency. 

Other  buttons  and  knobs  on  the  front 
would  be  the  BIT  capabilities;  the  "MF 
SEL"  button  to  select  memo,  band,  or  fre- 
quency options;  the  little  TX  jewel  LED 
that  comes  on  for  transmit;  delta  transmit; 
memory  to  permanent  VFO  selection; 
memory  right,  split,  and  priority— all  the 
usual  knobs  on  a  HF  transceiver. 

If  you  press  and  hold  the  function  key 
tw^ce  for  longer  than  2  seconds.  ""SE"  wifl 
appear  on  the  screen  indicating  you  have 
set  the  Alinco  DX-70  into  the  set  mode. 
This  is  simitar  to  the  Kenwood  TS-50  in 
the  "menu"  mode. 

The  multf-function  small  dial  selects  a 
whole  bunch  of  set-up  options. 

The  relatively  large  Alinco  DX-70  En- 
glish-written {!)  instruction  manual  also 
gives  procedures  on  a  simple  reseUing  of 
the  mode  settings,  resetting  all  memory 
channels,  simply  resetting  VFOs,  or  ma- 
jor reset  that  clears  everything  as  if  you 
had  just  purchased  the  equipment  new 
from  the  dealer. 

It  gets  better  when  you  get  to  the  back 
of  the  transceiver.  There  are  the  custom- 
ary jacks  for  speaker  or  headphones,  fea- 
turing the  common  miniature  jack  (not 
sub-miniature).  There  is  the  common  CW 
jack  for  connecting  a  telegraph  key  or 
electronic  kayer  system.  There's  no  built- 
in  electronic  keyer,  but  most  hams  prefer 
their  own  style  of  electronic  keyer  and 
never  seem  to  like  any  type  of  built-in 
keyer.  The  CW  key-jack  is  also  a  minia- 
ture jack,  not  the  big  1/4-inch  jack  you 
would  find  on  targer  equipment. 

There  are  also  RCA  jacks  for  ALC  as 
wetl  as  relay.  When  the  equipment  is  new 
out  of  the  box,  the  relay  is  out  of  circuit. 
Cutting  an  obvious  internal  jumper  wire, 
detailed  in  the  Instruction  manual,  lets  the 
relay  close  when  the  microphone  or  key 


is  depressed.  The  ALC  input  voltage  from 
the  amp  needs  to  be  zero  to  -3  VOC. 

There's  a  small  screw  for  connecting  a 
ground  foif  tab,  two  antenna  jacks  plainly 
marked  for  HF  and  6  meters,  the  heat  sink, 
and  then  the  power  connector.  More  good 
news— it*s  the  common  6-pin  power  plug 
that  is  used  by  Kenwood.  Yaesu.  and 
ICOM  from  a  DC  source. 

There  Is  an  exiemal  antenna  tuner  con- 
nection which  the  book  describes  as  be- 
ing compatible  with  a  Kenwood  AT-50.  a 
Kenwood  AT-300,  an  ICOM  AH-3,  or  even 
an  SGC  230  automatic  long-wire  antenna 
tuner  for  field  day/maritime  mobile/mobtJe 
home  applications. 

While  1  didn't  see  an  accessory  jack  for 
going  digital,  the  microphone  offers  pin  6 
as  the  detector  output  with  associated  pins 
for  PTT.  ground,  mike  ground,  and  5  volts 
DC.  Taka  at  Alinco,  an  avid  HF  digital  op- 
erator, says  this  radio  has  full  capabilities 
in  the  digital  modes. 

Power  output  on  high  frequency  was  a 
good  too  watts,  and  I  noticed  the  aver- 
age modulalion  level  was  around  60  watts, 
indicating  only  slight  ALC  action.  This 
gave  us  a  good  punchy  signal  that  every- 
body I  worked  commented  about  as  being 
""hefty"  and  sounding  great.  The  SWR  pro- 
tection circuft  throttles  back  output  down 
to  25  watts  with  no  antenna,  and  a  mo- 
mentary antenna  short-out  pulled  the 
power  down  to  a  safe  S-watt  level. 

On  10  meter  FM  the  power  output  was  also 
100  watts.  This  surprised  me  because  AM 
throughout  the  bands  was  only  50  watts.  On  6 
meters  the  power  output  was  1 5  watts  SSB,  1 1 
watts  FM,  and  6  watts  AM. 

I  then  tried  operating  on  1 0-meter  and  6-meter 
repeaters,  and  everything  was  going  along  fine 
in  entering  the  10-meter  1 00  kHz  offsets  as  well 
as  the  6-meter  500  kHz  offsets.  But  where  oh 
where  was  the  almost-always-necessary 
CTCSS  selections  out  of  menu?  What,  no 
subaudible  tone  encode?  Oh  yes.  but  it  uses 
dip-swftch  programming. 

The  CTCSS  encode  is  on  the  bottom  of  the 
transceiver,  with  no  mention  of  it  in  the  well-writ- 
ten and  illustrated  instruction  manual.  The  tone 
Isoard  is  included  with  the  package,  already  in- 
stalled, but  you  need  your  tnjsty  toothpick  and 
penlight  to  manipulate  the  8  switches  for  any  of 
38  possible  subaudible  tones. 

But  besides  that,  I  enjoyed  operating  the 
equipment.  The  only  thing  I  couldn't  figure  out 
when  running  the  unit  without  reading  the  in- 
struction manual  was  how  to  get  it  to  go  into  the 
set  mode.  As  soon  as  I  cracked  the  books,  it 
was  fight  there. 

It  has  been  many  years  sirx^e  I  have  seen  an 
HF  transceiver  with  a  VHP  band  induded,  so 
when  you  get  a  chance,  head  on  down  to  your 
local  amateur  radio  dealer  and  take  a  listen  to 
the  sharp  high-fidelity  action  on  the  new  Alinco 
hF  +  6-meter  transceiver. 
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Number  23  on  yoiir  Feedback  card 


by  Larry  tL  Antonuk  WB9RRT 


TE-32  Multi-tone 
CTCSS  Encoder 


Imagine  yourself  traveling  in  a  distant  dty. 
You  and  a  non-ham  friend  are  traveling  to 
an  important  business  meeting.  You  have 
some  general  directions,  but  youVe  not  really 
sure  where  you  re  going.  Reaching  down  to 
your  mobile  rig.  you  hil  the  scan  button  until 
the  radio  stops  at  an  active  channel.  The 
conversation  comes  to  an  end,  and  you  key 
the  mic  and  call  one  of  the  stations.  There's 
no  reply,  so  you  call  again.  Silence.  Keying 
the  mic  a  third  time  you  notice  that  there's  no 
kickback  from  the  repeater,  even  though  the 
strength  of  the  signals  would  indicate  that 
you're  well  within  range,  While  you  ve  been 
fiddling  around  with  your  radio,  your  friend 
has  bean  reading  a  map:  he  tells  you  to 
gel  off  at  the  next  exit  and  take  the  first 
right  turn.  You  arrive  at  the  destination 
somewhat  humbled,  and  certainly  no 
better  off  because  of  your  ham  radio 
license.  What  went  wrong? 
Locked  Out 

Unless  you  have  a  broken  radio,  what 
went  wrong  is  probably  just  the  fact  that 
the  repeater  you  wanted  to  talk  on  needed 
a  CTCSS  tone  to  key  it  up.  You  may  have 
heard  of  these  tones  at  some  point  but 
really  weren't  paying  attention.  You  don't 
need  one  for  your  home  repeater,  and 
even  if  you  did  your  rig  is  a  few  years  old^ 
It  doesn't  have  that  feature  anyway.  But 
you  sure  needed  that  feature  today.  What 
exactly  is  a  CTCSS  tone,  and  why  do 
some  repeaters  need  them  while  others 
don't? 

CTCSS  stands  for  Continuous  Tone 
Coded  Subaudible  Squelch,  which 
describes  exactly  how  the  tones  work.  A 
subaudible  tone  is  placed  on  the 
transmitted  signal,  just  below  the  voice 
modulation.  The  tone  is  there  all  the  time 
the  transmitter  is  keyed,  and  it  can  control 
the  squelch  in  the  receiving  radio.  The 
CTCSS  system  was  originally  designed  for 
commercial  use,  either  to  allow  several 
companies  to  share  a  common  frequency 
without  hearing  the  other  fleets,  or  to  allow 
controllable  access  to  community  (multi- 
user) repeaters.  Hams  began  to  use  the 
system  in  the  late  70s,  often  to  create 
^closed"  repeaters.  These  repeaters  would 
be  open  only  to  people  who  actually 
supported  them.  Supporters  were  given 
the  proper  codes,  then  had  to  add  CTCSS 
capability  to  their  radios.  (Of  course,  an 
enterprising  ham  could  simply  decode  the 
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tone,  and  install  this  tone  on  his  radio 
without  paying  to  support  the  repeater.  He 
would  often  find  he  had  no  one  else  on 
the  repeater  who  would  talk  to  him...)  In 
the  90s,  the  use  of  CTCSS  tones  is  mainfy 
for  preventing  interference.  As  the  bands 
get  more  crowded,  more  and  more 
repeaters  are  going  up.  The  frequency 
assignments  for  these  repealers  are 
coordinated,  but  more  often  than  not  It's 
possible  for  mobiles  in  one  state  to  be 
keying  up  their  repeater,  plus  a  second 
repeater  in  a  different  state,  especially  if 
the  mobile  happens  to  be  on  a  high  h\\\ 
right  between  both  the  repeaters.  The 
solution  to  this  problem  is  simply  to  install 
a  CTCSS  decoder  on  at  least  one  of  the 
repeaters.  Even  though  all  the  radios  are 
still  on  the  same  frequency,  the  repeater 
will  only  key  up  if  it  hears  a  user  with  the 
proper  CTCSS  tone.  The  user  chooses 
which  repeater  to  access  by  changing  the 
tone,  not  the  actual  carrier  frequency. 
What's  the  Key? 

So  what  do  you  do  if  this  happens  to 
your  hometown  repeater?  What  if  your  rig 
doesn't  have  programmable  tones?  f^aybe 
you're  still  using  a  crystal-bound  rtg,  or 
even  a  converted  commercial  rig.  Do  you 
have  to  trade  your  rig  in  on  the  latest 
synthesized  programmable  whiz-bang 
unit?  Of  course  notl 

In  the  commercial  two-way  field.  CTCSS 
tones  are  practically  synonymous  with 
Communications  Specialists,  Inc.  The  long 
time  leader  in  CTCSS  encoders  and 
decoders.  Comm  Spec  produces  a  multi- 
tone  encoder  designed  exactly  for  add-on 
use.  at  a  very  affordable  price.  The  TE'32 
Multi-tone  Encoder  produces  the  32  most 
common  tones  and  is  enclosed  in  a  5.25" 
X  3.3"  X  1 .7"  cabinet  with  a  bracket,  ready 
for  under  the  dash  or  under  the  shelf 
mounting.  The  TE-32  is  based  on  the  field- 
proven  SS-32P  board,  which  is  a  field- 
programmable  CTCSS  encoder  designed 
primarily  for  installation  in  commercial 
mobile  rigs.  Usually  programmed  with  a 
DIP  switch,  the  SS-32  is  slightly  modified 
for  use  in  the  TE-32.  Rather  than  the  DIP 
switch,  the  tone  frequency  select  lines  are 
routed  out  to  the  front  panel  switches  of 
the  encoder.  This  allows  easy  access  and 
instant  changing  of  the  tone  frequency.  As 
a  matter  of  fact,  the  TE-32  consists  of 
nothing  more  than  the  SS-32P,  the  rotary 


tone  select  switch,  the  toggle  group  select 
switch,  and  a  nice  box.  There's  plenty  of 
open  real  estate  in  the  box  as  well,  but 
don't  be  put  oK  by  the  small  size  of  the 
unit.  Communications  Specialists 
products  are  all  very  well  built,  using 
custom-designed  integrated  circuits  to 
keep  things  small  and  reliable. 
How  Do  I  Hook  It  Up? 

All  of  the  above  may  sound  greats  but 
you  may  be  a  little  hesitant  to  rip  your  rig 
open  and  start  poking  around  with  a  hot 
soldering  iron.  If  you've  never  done  any 
kit-building  or  electronic  repairs  before, 
you  may  want  to  get  some  help,  but 
installing  the  encoder  is  really  fairly 
simple.  There  are  only  three  wires:  + 
voltage,  ground,  and  audio  out  (See 
Pigure  1).  In  most  rigs  the  power  will  not 
be  a  problem,  as  the  TE-32  will  operate 
within  a  range  of  11  to  25  VDC.  drawing 
only  12  mA,  If  your  rig  is  somewhat  more 
mature,  the  instruction  sheet  gives 
diagrams  explaining  how  to  power  the  unit 
off  of  12*  and  6-volt  AC  lines,  as  well  as 
200-\/DC  supplies.  The  power  supply 
connections  should  be  fairly  straightforward, 
but  the  connection  point  for  the  audio  may  be 
a  little  trickier  The  first  thing  to  do  is  to 
check  the  schematic  tf  one  came  with  your 
radio  (you  did  keep  the  manual 
somewhere  safe,  didn't  you?).  In  many 
cases  rigs  were  designed  for  add-on 
boards  that  weren't  installed  as  standard 
equipment,  and  the  tone  input  point  will 
be  clearly  labeled  on  an  existing  plug  or 
jack.  If  not,  the  best  place  to  start  looking 
is  on  or  around  the  modulation  control^ 
usually  on  the  center  tap.  This  procedure 
is  very  well  explained  in  the  instruction 
sheet  that  comes  with  the  TE-32.  Once 
you  have  the  connections  all  set,  the  only 
thing  remaining  is  to  adjust  the  output 
level.  If  you  have  a  friend  with  a 
communications  service  monitor,  great. 
Just  set  your  tone  mod  at  about  0,6  kHz 
deviation,  and  you're  all  set.  If  not.  set  the 
control  to  minimum  and  increase  the  level 
a  little  at  a  time  until  the  repeater  opens 
when  you  key  up.  Set  the  level  a  little 
higher  than  the  minimum  needed  to  open 
the  repealer,  but  lower  than  the  point 
where  the  tone  becomes  irritating.  If  s  not 
unusual  to  hear  a  low  level  hum  In  the 
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For  a  slick  IttlEe  ORP  boosi.  use*  one  of 
the  2Q  WatL  ampiitjcrs.  Needs  only 
1^2-2  watis  cif  drivo  lOr  full  oulpul, 
linear  for  SSB.  AM  or  CW  operaiion. 
power  MOSFETs  for  high  efliectency 
and  muhistago  low  pass  filter  for  a 
clean  signal.  Built-in  T/R  rolay  (or 
auiomatic  switching,  runs  on  12-15 
VfX^  at  2-4  amps  Add  Dur  matchving 
case  set  for  a  complete  station  look 

Vour  chHiice  of  bards.......... $49.9§ 

Specrfy  band^  (QAMP-20.  30.  40.  SO] 
COAMP  Maichif^  case  set $14.95 


2  MTR  &  220  BOOSTER  AMPS 


Here's  t  mut  boosier  For  any  2  met&r  or  220  MHz  hand-lKid  uniL  Tliese  power 
boosters  Mlvcr  Over  X  wam  d  outpuL  aiowing  ^^ou  id  hi  the  rcpsiier's  Ml  quielmg 
whie  te  low  nots^  pr^anp  nmarkaUy  iriprDves  re^epHon.  Ramsey  Electfomcs  has 
sold  9x}tisands  of  2  meter  amp  kte.  bul  now  we  o^  corrpleiely  wie«j  mi4  t9$l^  2 
meter,  as  weEt  a&  220  MHz  uriit$^  Botfi  have  ai]  the  teaturas  of  the  ffigf^phced 
boosters  at  a  fraction  of  the  ccsi 
PA-10  2  WTR  POWER  BOOSTtfi  (10  X  power  gain) 

Fu9y  wtf^  &  tested  » — _^.^ ^„ . n^*. !■■■.■  ■■mi n*---g^'" 

PA-20  220  l*tt  POWER  800STER  (8  X  povver  gainj  FutiywPed  &  tested .599.95 


SX-20  20  METER  SSB/CW  TRANSCEIVER 


Finaly.  a  handy  go  anywt>em  rig  tiat  puis  the 

fun  bac^  riio  hain  r«te,  how  about  the  QDS 

i|inlhe?izer  that  itines  in  tO  tit  MtfK  wiih 

exception  ally  low  AOtse  for  w««k  fignat 

recepfioiL  Or.  now  itioui  dse  buificn  lambtc  CW 

tieyer  that  ha^  a  digital  readout  cf  your  CW 

ifieect.  Psrky  10  wati  RF  oalpul  tthat*S  only 

1U3S  txiis  tokjw  a  \ 00  wait  rug'j  can  ba  lMr\e6 

itbMt  fbr  mid  Qf^P  operatiiafi.  irtclyidod  with  (h4 

S)C  20  is  the  hand  mike  wlh  handy  UP/130WN 

tunons  for  nmcic#  tuning  oi  (the  ng  while  driving 

--  oir  biking  ^^  or  boating.  AvaiiaUa  in  bath  fuly 

assefubled  and  fun  to  build  M  fortn.  you'i  find 

that  !!ie  SX-20  wil  I  become  your  favonlfl  f^. 
SX-20  20  meter  SS&CW  Transceiver. 

fully  wtred.  1  yr  warrafity  , 

SX-20  20  meter  SSB'CVy  Transceiver  Kit  Fomr, 

Opiiorial  CW  Audio  Filter  SXCWN  WT 549.95 


■  ■vl-  +  -triB-r-i 


I  -  I-  l-  +  *fc  r  l-T+i 


....S429;95 
„.  S349.95 


Kit 


Miniature 
SPEAKER-MIKE 


Fits  Icom, 
yaesu.  AlinCO, 
Ramsey  and 
Raijio  Shack 
rigs'  Locking  lor 
a  handy  lillle 
speaker-mike  to 
compliment 
your  FX  leans- 
celver  or  other 
ICOM  stylo 
handie-iaikie? 
The  Ramsey 
SM't  spcakor-mike  is  a  beauty  it's  only  1  1/2^ 
wide  by  2  1/S  inches-  high  and  tias.  a  handy  clip 
on  the  back  so  yiDu  can  oasify  clip  it  to  ^our 
lapel  Of  stiirt  Its  small  ini^rnal  speaker  isn't 
goir>g  to  break  any  eard^jms  b^t  i&  vciy  clear 
and  has  plec^ty  of  pop  to  be  head  when  worn. 
There's  even  a  jack  on  the  milte  so  wtien  yau 
pJuo  ri  tf^.  you  Still  have  the  use  of  the  ^oakcr 
lack  from  your  radio.  Fi^s  an  Radio  Shack, 
ICOM.  Vacsu.  Ahnco  and  Ramsey  rigs 

SM-7  M^n I  Speaker  mhke. 
Fu[fy  assembled ...*.,=....^,..S24.9S 


SHORTWAVE 
RECEIVER 


Famastic  receiver  itiat  captures  the  wodd 
with  jysl  a  12"  antenna'  Can  receive  any  2 
MHi  ponion  from  4*11  MHt,  Tm« 
superhet.  has  smooth  varacior  tuni:ng. 
AGC»  RF  gaift  cor^ttji.  pienty  of  speaker 
volume  and  runs  on  a  §V  battery, 
Fasctnattng  Scout,  school  Of  dub  prof^ct 
provKles  r>ours  ol  fun  for  even  the  most 
seiioirs  DXer.  For  ttie  car.  consider  our 
Ahortwave  converter.  Two  switchabi« 
bands  (in  S^22  MH2  rar>ge).  each  1  miz 
wide— luna^  on  yoar  car  rvfuy  (Sal.  Add 
some  f^erest  to  youf  drive  homef 

ShOftnav^  receiver  kA,  SR 1  ...„..,.  S29.9S 

Shortwave  converter  kit  SCI «.$27.9d 

Matching  case  set  tor  Sf^t,  CSR    St4  95 
Matcfing  case  ^1  for  SCi  CSC     SI  4.95 


CW  KEYER 


Send  perfect  CW.  Microprcjcesssr  keyer  features  4  programmabJe 
memories  of  up  to  26  words  each.  Iambic  keying,  dot-dash  memory; 

variable  spee<J  from  3-60  WPM.  adjustable  sideione,  keying  !o  any  pfl 
and  Miy  RFi  proof.  EAROM  memory  keeps  messages  up  to  100  year^^  - 
you'll  go  Silent  b-clore  11^  k^y]  tncrudes  built-in  touch  paddtes  or  use 
your  own.  Easy  assemtjjy  and  matching  ca^e  &et  avaitabie  for  a  nice 
statjon  look- 

C W-  700  Micro  k  oy c  r  krt S69 .95    M  K  Match  ing  case  «et S1 4.95 

CW-7O0wr  Assembled  CW'700ar>d  case .S119.95 


2M 

POW/ER  AMP 


Easy  to  buiid  power  amp  fias  3  times 
po^nr  gain.  1W  in.  iW  mil  2W  m,  16W 
fHit.  5W  is  for  40W  out.  Same  amp  as 
iM^urcd  in  many  ham  magazine  articies. 
Complote  WTih  ai  pans.  less  case  arid  T- 
Rre^ 

PA  1 .  40 W  pw  amp  kit^....... S34.95 

TH  1 .  flF  sa^sed  T^  ftfay  lal._S14JS 


lUIORE 

KITS 

NEXT 

MONTH'S 

ISSUE 


2WAV  RADIO 
SERVICE 
MONITOR 


COM-3.  t^ie  world's  mos)  popular 
low'COEi  service  irtoniior  For 
shops  big  or  small,  the  COM- 3 
deiJvets  advanced  capahiiities 
lor  a  fan  la  she  price— and  Our 
fivw  lease  program  slows  you  to  own  a  COl^-3  for  \o^%  iMt] 
$3.00  a  day  Fealures  •  Direct  cnSfy  l^eytjoafd  wish  programmable 
memory "  Audio  &  transTufter  ^ueiicy  counter  •  LEO  bar  grap^ 
jrequercy/(^roi  deviaii^  display  *  0-1-10.000  |iV  outpul  Jevete  • 
High  receive  senaiMty.  less  than  5  jiV  •  tW  kMi  lo  ?99  9995 
MHz  •  Cofrtinuoifi  iffeqijenqf  ooverage  •  Tcansml  prot^on,  vp 
to  1  DO  watts  •  CIS  tone  encoder  - 1  KHz  and  eisemaj  modulation 
COM-3  2  Way  Rad^o  Service  Monitof ..S?995.00 


FOXHUNT  HEADQUARTERS 


,^^^  \jxmt  hidden  or  unknown  Iranscnftl^s  last  The  Fo*ftouf^"  "  -  riw 

hp^V'^Hfl^BM  Ender  connects  to  lie  iviennajffiif^seator  jack  :>n  any  lad.     .   .er 
^     ^      ^^^*Bi  AM  Of  FM  front  1  HHi  to  1  GHj  The  antenna  (a  pair  ol  dipole 

o^escofK  wtijps}  is  n^tcd  tvM  ^  IliJi  ineter  shows  a  mninuin  A 
it  oi  IHTs  iciirate  in  turn  Left  erR^  lite  Foxho^^  is  ideal  ix>  u^ 
ih  a  wafrieHa&ie  i^  you  wish  to  baasmi,  go  ahead,  a  bi^-in  Tifl 
s^^iidi  senses  any  tiwisrfWed  RF  aid  siAches  tseif  ou  ol  drcui  nrhie 
Mxi  ^ab.  n  do«sn  I  qei  any  easier  than  ihs!  We  pfouide  aH  parts  exciiil  far  a  leir  tool  o<  1/2  nch 
PVC  pipe  swtatsblc  at  any  hanjwar  e  store  br  a  dollar  or  huo-  Add  ov  niAMt^  eas«  sei  tor  a 
eoitnie  bitts^ied  am  Be  the  one  wth  t^  answers  wvr  thcuse  t3nsfTM&  ^wis  and  Vadi  dOHfi 


yqiJl  (to  I  ai  wgh  fjjr  Foihound 


jftdd  soitie  tun  to  yout  ctob  evef^  by  havmg  a  tra-risminef  hunt:!  Fojfihunting  e  a  crazE  snoeping  tit 
n^ioti.  bu  many  diia  are  missing  out  on  0ie  «iixi  because  they  bci  Jtie  expertise  or  tine  to 
develop  the*  own  tosdi^  nartsmlter.  We  «f  one  of  oir  mosS  lievcujs  and  sneaky  ^igineeis  to  fhn 
task  oldesjgrMig  an  easy  to  bUU  and  use,  yet  MgiMy  capable  Foitiunt  tjansmner  A  snauy 

you  to  easiy  set  Hk  itfkdiy  lei*t  torn  ^beglMier  to  TBio*+flr  1^  %Fca.  FHT-t .  is  crysia* 
controlled  in  the  2  mttor  band  (crystal  tor  14€.52  itdkidedl  «#i  a  power  output  cat  S  wans  Hut  is 
ad|usiabie  by  Itie  contioaer.The  ^msmiief  is  pmgrammed  to  10  in  CW  or  add  our  vcmx  option  if 
you  realy  want  to  aggrav«to  tfie  troops  -  'Ha  ha,  you  can^  Aid  mer  Jon  the  hgi.  get  rid  of  1ho5« 
sji^  oti  meetrtics  ard  pvoinat  have  a  toiihjN* 

DF*t  Fojthounddi^ectton  finder  W, 559.95   CDF Matcfiing case  sei  lor  DF-1 S14.95 

FMT- 1  SiyFoi  FoKhwn  transmitter  kit  .S 1 29.95     FHt D-1  Voce  ID  optton  — S2S.95 

CFHT  Hcav^^  dMiy  metal  matching  case  sci  tty  FH  T-t  ^ . .... — S29.96 


PACKET  RADIO 


vs  .    ew  verscfts  are  availatjte  kir  the  Commodore  64  (P-G4A)  or  the  BA^PC  iP4eM}  Ea^y  as 
sembiy  NO  TUNtNG^  tndudes  FREE  disfc  soltware.  PC  Board  and  FuB  EDocumentation,  K*  term 
P-64A SSa&S     P  IBM ,.JSS&SB    CASECPK _,_  S14.9S 


ACTIVE  ANTENNA 


Cramped  tor  space?  Got  Icmpwire  performance  with  this  dcsklop 

antenna.  Properly  dessgned  unit  has  dtiat  HF  and  VHF  circuitry  and 
built-in  whip  antci^r^a,  as  welE  as  external  jack.  RF  gain  control  ai>d  9V 
operation  makes  unit  ideal  lof  SWLs.  traveling  han^  or  scanner  bufJa 
who  nccdi  hotier  reception,  The  jnatching  case  and  knob  set  gives  the 
unit  a  hurtdred  doilar  look^ 
^A  7Kit„^.... 5gQ.95    Matching  case  &  kr>obset.  CAA    S14.95 


AIRCRAFT  RECEIVER 


Bear         exciting         aircraft 

coTTTTiunjications — pic^  up  planes 
up  sO  100  miles  away!  Receive ?► 
1 10-1 36  MHz  AM  air  band, 
smooch  varactor  tuning  supertiei 
wriih  AGG,  ceramic  fitter,  adjustabte  squelch,  excellent  sensitivity  anr* 
fois  ot  weaker  vdume.  Runs  on  9V  battery.  Great  for  air  shows  o 
fust  hanging  around  the  airport!  New  3D-pagie  manual  deta^ss  pjlot  la!h, 
loo  Ad(J  case  mi  (or  -pn^'  look. 

AR*1  krt - . ........ ^ S29.9S 

Matching  case  sd.  CAR  . ,  .^^„,^^.^,^ .^ . ,  S 1 4.^ 


FM 
TRANSMITTER 


Run  y<jur  own  Stereo  FM  radio  station f 

Transmits  a  stable  signal  in  the  Sfl-tOS 
MHz  FM  broadcast  bard  up  LO  1  mite. 
Detailod  nnanual  provides  helpful  mfa  on 
FCC  regs.  anterina  ideas  and  range  to 
OKpecl.  Latest  design  features  adjustal;iFe 
line  level  inputs,  pre-emphasis  and 
crystal  coriirolled  subcarher.  Connects  \q 
any  CD  or  lapQ  player,  mike  mixer  or 
radio.  Includes  ire^  luhiing  looi  toof  For  a 
pro  look  add  our  matching  case  sel  with 
oh'board  wbip  anterrna 
FM-10A  Sloroo  iransmittGrkil..  S34.95 
CFMCascwfrp  ant  set SH.95 


SPEECH 
SCRAMBLER 


Descrambfe  most  scramble  systems  heard  on 
your  scanner  radio  or  set  up  your  owr^ 
scam  bled  communication  system  over  the 
phone  0^  radio.  Latest  3rd  generation  IC  is 
used  for  Fantastic  audio  quality  -  oquivalenl  lo 
over  30  op-amps  and  mixers'  Crystal 
controlfetf  for  crystal  clear  sound  wiih  a  bui^t-in 
2  watt  audio  amp  for  direct  radio  hook-up.  For 
scrantWe  systems,  each  user  has  a  unit  for  full 
duplex  operation.  Communicate  in  privacy  with 
the  SS-70.  Add  our  case  sat  lar  a  hno 
prolcssional  finish. 
SS  "'j  ScfambJor  /descrambJerkii  .$39.95 

CdSD  maicfiingcase  set S14.95 

SS-70WT  Assembled 

SS  70  cind  case  sel S79,95 


MICRO-MIKE 


World's  smallest  FM  wireless  mike. 
Smaiior  than  a  su^ur  cube  -  including 
;  battery  and  mike  Two  sets  of  SMT 
parts  suppled  in  case  you  are  clumsy' 
Tcffjfic  audio  plck^up  {pin  (^n?p  at  B  H] 
and  iransmit  range  of  300  tl  Wc  mdude 
ibe  ban  cry  [watch  style*.  eiet;ire!  mike 
and  even  a  lunn>a  joofi  Be  a  James 
Bond  and  loam  SMT  tw! 
FM  5  Micro  mike  kit ...519.95 


CRYSTAL  RADIO 


Relive  the  radio  past  with  a  crystal  sel  like  your 
g rand !ai her  built.  Uses  genuine  Galena  cryslat  and 
cahivhisker.  Several  di  He  rent  types  ot  radios  are  built, 
including  standard  AM  broadcast,  shortwave  and 
even  WW  il  fOKhole  style.  To  compare  modern 
semiconductor  detectors,  we  include  a  diode  for 
comparison,  t^  sotdering  required  and  we  even  give 
antenna  ideas.  Radio  for  free,  get  it  now  before 
Ciirrton  taxes  it* 
CS  1  Cryslal  set  kit $19.95 


DR.  NI-CAD  CONDITIONER/FAST  CHARGER 


Oml  spendino  big  bucks  tor  rcp*acemen1  banety  packs,  rejuvenate  and  cond*on  you  battenes 
for  peak  capacity  Advanced  cirt^utry  has  optimtzed  ifisdiarge  be  tore  enlarge  lo  eliminate 
memory  effect  and  1)0  condiition  batteries  ttiat  hava  &een  poody  cared  for  in  itie  past  0 jck 
chaige  rapA5iy  tnngs  baoerr  to  ful!  charge  r  less  tfian  an  bouf-fust  15  mr%jjes  tef  some  t^qies' 
Artd  nop-oir  chaiQe  mode  squeeies  ev^  last  bit  of  energy  into  ^oh  ceH  lor  tt%  absohjte  most 
caipacily  Swiich-niiode  regUaior  oonirols  CQn$tont  OMj^m  chai^  whle  betog  monitored  by  a 
negative  defta-V  system  e^i  cute  oM  t»  lasl  charge  ar  the  exact  point  d  Jul  charge-baBenes 
are  charged,  noi  co<*etf  Chafes  NiCads  or  Ni#H  (BCks  from  2  to  10  eels  (easily  expended) 
and  ciireni  capacrtics  up  to  10  Anp-how,  Runs  on  12  in  1S  VDC  Quit  cootang  yow  bsiienes. 
buying  new  packs,  waitrig  hours  tor  recharge,  get  a  Dt.  Wi-Cad  today!  AvaMaUe  in  money 
safir^  kit  form  or  wred  and  tested  w4h  case  at  a  special  pnce.  ICit  biAlecs:  add  ov  matching 
case  set  lor  a  snaczy  hmsh. 

DN  1  Or  Mi-Cad  condiiqnMltasi  charger  kft^^. ►,*.^^-^ S49.95 

CON  Matching  cas«  set ■■^..^.... ~~. ^^-***- — .— ■ „..,.S14.95 

MWT  f  ully  assembtod  Dr.  hft-Cad  vriOi case^..,.^ — .....^ 5^.95 


MINI  KITS 


ORDERS  CALL  1-800-4  HOBBY  KITS  (446-2295)  ORDERS  ONLY 
TECH/ORDER/INFO  (716)924-4550  FAX  {716)924-4555 


Ramsey  carr.es  a  comptelc  tfne  of  tow  cost 
easy  to  buHd,  easy  to  use  tunciksnaJ  kiis  mal 
can  be  used  atone  or  as  building  blodts  in 
larger  mone  complex  desigRi^  l^mr-kiss  indude 
audio  ampSn  rone  dectjiitofS,  VOX  swi(d>es, 
timers,  audio  aJafms,  noise-malters  and  even 
shocking  futs^  Call  for  our  ^^  catalogue! 


TEfmS  S«l»(«ci*Qii  guwvntMd  EjaffiiOft  tot  1&  days,  tf  not  pitsstd  rttufft  m  ongiiol  terni 
for  ntund  Add  S4  ^5  tot  ahrppmg,  handling  and  m5u^r>ce.  I^r  foreign  orri«*^  add  JO*,  tor 
ivrt»C*  craiii  COD  [US  only)  «Jd  S5  OO  Oniera  unct&r  S20  add  SJ  00  N¥  riG^d«fit$  add  7\ 
iJitM,  lu..  90-day  pods  wwrrvnty  9n  kit  p^ts.  t  year  p^rts  &  \sbcf  Mrartanty  an.  wirMi  untm. 


RAMSEY  ELECTRONICS,  INC  793  CANNING  PARKWAY WCTOR  NY  14564 


CIRCLE  34  ON  READER  SEV3CE  CARD 


/ 


/ 


■zlZ.^C«lorS«»n,n^''»l<'^^" 


>  what  effect  soil  pH  may 
have  on  grounding? 

>  entrance  panels  are  a  last 
defense  against  lightning? 

>  the  facts  &  fallacies  of 
oscilloscope  sampling  rates? 


Fffff- join  tlie  more 

than  30,000  readei^ 

and  learn  from 

The  Leader  in  Lightning 

&  Grounding  Solutions 


H 


CORPORATION 

(702)782-2511 
FAX:  (702)  782-4476 

BBS:  (702)  782-6728 

2225  Park  Place -P.O.  Box  9QQ0 

Minden,  NV  894239000 
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FigufB  h  Wiring  of  the  16-posifion  rotary  swiicH  and  3-posltion  toggle 
switch  to  the  SS-32PA  CTCSS  encoder. 


background  of  your  audio— that's  the 
actual  CTCSS  tone.  This  will  be  more  or 
less  audlbfe  depending  on  the  tone  level, 
and  the  actual  tone  that  you're  using. 
(High  frequency  tones  (203.5)  will  be  more 
audible  than  the  lower  tones  (67.0).  As 
long  as  the  level  is  low  enough  so  people 
don't  ask  about  'ihat  power  supply  hum 
in  your  audio."  you  should  be  OK.  Tie 
down  the  cables,  mount  the  TE*32  under 
the  dash»  and  you're  on  the  air. 
How  Do  I  Ryn  It? 

Operation  of  the  TE-32  encoder 
definitely  does  not  require  a  degree  in 
rocket  science.  The  three*position  toggle 
switch  selects  low  range  {67.0-114.8). 
high  range  (118.8-203.5)  and  no  tone.  You 
simply  dial  in  the  desired  tone,  and  hit  the 
PTT. 
A  Minor  Drawback 

Perhaps  the  only  point  that's  less  than 
ideal  with  the  encoder  is  the  fact  that  the 
frequency  select  switch  is  a  sixteen- 
position  unit.  This  makes  the  divisions  a 
little  close  together,  and  it's  difficult  to  see 
what  tone  is  actually  selected  unless 
you're  lookfng  directly  at  the  face  of  the 
unit.  Not  only  that,  but  the  rotary  switch  is 


a  continuously  variable  unit— there  are  no 
end  stops  to  start  counting  clicks  from.  Not 
a  problem  on  the  test  bench,  but  if  you 
mount  the  encoder  In  a  mobile  you  may 
want  to  keep  it  close  to  the  driver,  (If  you 
purchase  the  TE-32  for  use  around  the 
same  two  or  three  repealers  you  may 
choose  to  replace  the  sixteen  position 
switch  with  a  three  position  unit,  and  use 
a  simple  diode  matrix  to  select  the  three 
different  tones.  This  is  also  well 
documented  in  the  instructions,  but 
basically  consists  of  pulling  the  proper 
lines  low  tor  each  of  the  desired  frequencies, 
and  using  dkxles  to  pro^^de  isolation  between 
the  lines.) 
A  Good  Choice 

The  Communications  Specialists  TE-32 
Encoder  is  a  winner  all  around.  Based  on  solid 
fleld-proven  technology,  easy  to  install,  well 
documented,  and  backed  by  a  one  year  factory 
warranty,  the  unit  is  a  very  sate  bet  for  anyone 
needing  multiple  CTCSS  tone  capability  In  a 
base  station  or  mobile  rig.  Whether  you  need 
CTCSS  capability  for  local  repeater  access, 
or  you  just  need  an  evening  project  and  want 
to  give  an  old  rig  a  new  lease  on  life,  the 
TE-32  is  a  good  choice  for  the  job. 
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Gorgeous  Coffee  Table 

Radio  Book 

You'll  treasure  "Earfy  Radio  -  In 
Marconi's  footsteps,"  by  Peter  Jensen. 
It  covers  the  early  history  of  radio,  com- 
plete with  quality  photographs  of  the 
equipment  and  our  pioneers  (many  in 
color).  It's  a  large,  hardbound,  176- 
page  book.  $49.95  from  Uncle  Wayne's 
Bookshelf,  the  sole  US  source.  70h 
N202.  Peterborough  NH  03458-1107. 


REPEATER  CONTROLLER 
With  AUTOPATCH  $139.95 


DTMF  Controlled  Auto  patch  and  A  control  outputs.  Switch 
selectable  CWID.  VOX  or  COR  receiver  control.  Assembled 
tested  board.  LED's  tor  Power,  TX,  RX,  Phone.  Intel  8748 
microconlroller.  Board  size  3.8  x  6.3  inches.  You  add  receiver, 
(raosmilter,  power  supply  (12v),  phone  line,  and  antejina 
system.  Circuit  board  is  top  quality,  double  sided,  plated 
through  holes,  solder  mask  on  both  sides  and  parts  legend. 
Shipping  S4  for  UPS  GROUND  or  $6  tor  UPS  BLUE,  COD 
add  $4.  For  tnott  infortnation  call  or  write  to: 

John  Bell  (702)  267-2704 

1381  Saratoga  St.  Minden,  NV  89423 
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Number  23  on  youf  Feedt^aeh  caul 


Key  It! 

By  Michael  Jay  Geier  KB1 UM 


Chances  are,  youVe  using  a  mod 
era,  solid-slate  HF  rig.  Although 
there  are  still  plenty  of  ihe  older, 
lube- based  radios  around,  by  and  large 
they've  gradually  been  replaced  by 
newer  transceivers.  Newer  is  better, 
right?  Well,  not  always!  In  one  respect, 
the  old  tube  sets  had  a  big  advantage: 
ihcy  were  easier  to  interface  to  linear 
amplifiers.  Back  in  the  old  days,  volt- 
ages were  higher  and  the  trurrents  pe- 
ripheral equipment  was  expected  to 
need  were  higher,  too.  The  iransmit/re- 
ccive  switching  in  HF  radios  was  just 
about  always  done  with  a  relay,  which 
gave  you  nice,  high-current  contacts 
with  which  to  key  your  amplifier 

My,  how  things  ha^c  changed!  These 
days,  most  radios  use  solid-state  T/R 
switching.  Some  do  have  small  relays, 
but  they  i^fien  are  only  for  the  keying  of 
external  devices  like  ampli Tiers.  Su» 
what's  the  problem?  Can*t  you  just 
hook  up  your  amp's  relay  and  go?  Well, 
sometimes,  but  it  may  not  be  that 
simple. 

Can '  t  Take  It 

Unlike  \\iih  transceivers,  linciir  am- 
plifiers have  not,  by  and  large,  been  re- 
placed by  newer  equipment.  Sure,  there 
are  many  new  models  around,  but  older 
amps  are  very  durable,  and  there  is  little 
or  no  functional  improvement  to  be  had 
with  a  newer  one,  unless  you  buy  one  of 
the  lop-of-t he-line  microproc^^or-con- 
IroUed  whizbanss  costing  manv  thou- 
sands  of  dollars.  Consequently,  many 
hams  arc  using  new  radios  with  i>!d  am- 
plifiers. 

That  leads  to  the  common  situation  in 
which  the  keying  transistor  or  reed  relay 
in  the  radio  simply  can't  handle  the  cur- 
rent required  by  the  older  amplifier *s  re- 
lay. So.  how  do  vou  interface  the  two? 

Many  manulacturers  provide  op- 
tional, external  relay  boxes.  These  con- 
tain sonic  kind  ol  current  amplifier  cir- 
cuit and  a  relay  whose  contacts  can 
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handle  the  required  current  for  the  amp. 

So,  why  not  just  buy  one?  Certainly, 
you  can  do  that,  but  there  are  reasons 
why  you  may  want  to  build  your  own. 
Although  most  relay  boxes  are  noi  par- 
ticularly expensive,  they  may  cost  more 
than  you  feel  like  putting  otit.  or  they 
may  have  to  be  ordered,  causing  a  long 
delay  in  your  geitng  your  station  set  up. 
Or,  perhaps,  your  radio  is  just  old 
enough  that  they're  not  making  the  ac- 
cessories for  it  anymore.  Finally,  you 
might  juNt  want  to  do  it  for  fun,  or  to 
provide  a  current  buffer  for  a  radio 
which  offers  no  relay  box. 

A  New  Approach 

Nearly  all  stilid-statc  radios  key  their 
PTT  hnes  by  pulling  them  from  some 
nominal  voltage,  at  low  current,  down 
to  ground.  In  other  words,  they  are  de- 
signed to  sink  a  small  amount  of  current 


from  an  external  device  when  you  trans- 
mit. That  n^clhtxl  complicates  the  inter- 
facing issue-  it  would  be  easier  to  de- 
sign the  current  amplifier  if  the  transmit 

signal  went  up,  not  down.  Of  course,  the 
issue  is  not  insurmountable,  but  it  gen- 
erally leads  to  the  same  solution:  the  use 
of  a  PNP  transistor  in  the  relay  box. 
That  works  well  enough,  but  it  has  a 
si*inificani  drawback:  it  forces  vour 
radio's  PTT  line  to  sink  current,  because 
the  PNP  design  requires  the  transistor's 
base  to  be  pulled  down  in  order  to  turn 
the  relay  on.  Is  thai  a  problem?  Not  al- 
ways; remember,  that's  what  the  radio  is 
designed  to  do.  As  long  as  you  keep  that 
current  low,  and  you  don't  have  too 
many  other  gadgets,  such  as  RTTY  or 
SSTV  units,  doing  the  same  thing,  it 
may  w^ork  fine.  But,  you  could  force 
your  rig  lu  take  too  much  current,  dam- 
aging it.  Or,  you  may  put  loo  high  a 
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Explore  The  World  of  Quorum  Wefax 


Wefax  Explorer 

Integrated  Wefax  /  APT  Receiver  and  Scan 
Converter  witli  Qfax  software. 

$695.00  complete 

shipping  and  taxes  not  included 

The  Best  Price  /  Performance.  Period! 

Construct  a  Wefax  /API  reception  system  from  individual  component  recetvo^  scan  conveners  aiid  image  processing  software 
and  you'll  spend  more  money  for  fewer  features,  poorer  performance,  no  automation  and  a  jungle  of  wires.  With  the  Wefax 
[ixplorer,  simply  connect  an  antenna  and  a  few  mouse  clicks  later  you  re  receiving  the  highest  quahty  images  possible.  The 
Explorer  is  backed  by  a  1  year  limited  warranty  and  the  extensive  experience  of  the  leading  Wefax  hardware  mruiufacturer. 
Quorum  equipment  is  used  by  virtually  all  wefax  suppliers  in  worldwide  amateur,  commercial  and  military  sysiems. 

QFAX  Features 

I  GOES  /  Meieosat  Wefeuc  Reception 

I  NO AA  /  Meteor  APT  Reception 

I  HF  NafiJtx  Reception 

I  Dual  RF  ports  for  geosync  and  polar 
reception  under  software  control 

!  Integrated  preamp  and  down  con- 
verter power  inserters 

I  50  user  definable  configurations 

I  Software  controUed  receiver  with  2 
UHF,  10  VHF  memories  and  scan 

On  board  audio  amplifier  and 
speaker  with  software  controlled  vol- 
ume^ squelch  and  mute 

I  Automatic  Unattended  Animation 
works  continuously 

I  8  bit  data  for  up  to  256  gray  levels 

!  View  at  up  to  1280  x  1024  256  color 

Use  TIFF,  GIF  or  PCX  fde  formats 
and  con  vert  to  BMP,  JPEG,  EPS 
and  binary 

Contrast^  Brightness,  3D  effect^ 
Slmrpen,  Smooth,  Noise,  Histo- 
grams and  other  image  processing 
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Integrated  Satellite  visibility  pre^ 
diction  with  automatic  capture  for 
up  to  8  satellites  simultaneously 

Automatic  time  and ephemeris 
stmnpingfor  navigation 

2  7  day  programmable  schedulers 

Autonmtic  digital  gain  lock  in 
ALL  modes,  PLL  clocking 


Ephemerbi  based  NOAA  APT  navi- 
gation with  geo-political  and  Lai- 
Lon  overlays 

NOAA  Took  show  satellite  path^ 
Ijut'Lon  of  cursor^  distance  and 
bearing  to  reference  point 

Automatic  Temperature  Calibration 

Color  Palettes  and  NOAA  curves 


Quorum  Communications,  Inc.  fax{2i4)  915-0270 

8304  Esters  Blvd.  -  Suite  850  -  Irvins,  Texas  75(>63  (214)  915-0256  BBS  (214)  915-034fi 


CIRCLE  2Sr  ON  ilEADEf^  SERVICE  CARD 


voltage  into  it,  which  can  cause  damage 
if  the  keying  is  provided  by  a  power  IC 
which  uses  a  supply  voltage  lower  than 
the  one  you're  trying  to  pull  down, 

I  designed  "Key  It"  with  one  objec- 
tive in  mind:  it  must  not  force  the  radio 
to  sink  current.  So,  I  avoided  the  use  of 
a  PNP  transistor,  choosing  instead  an 
NPN.  That,  of  course,  makes  the  keying 
direction  backwards.  In  other  words,  the 
base  of  an  NPN  transistor  will  turn  on 
when  the  input  voltage  goes  up,  not 
when  it  pulls  to  ground.  "Key  It'"  gets 
around  that  problem  by  using  the 
transistor  in  an  inverting  circuit. 

How  It  Works 

Take  a  look  at  Figure  I .  The  base  of  the 
current   amplifying   transistor   connects 
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ONV  Safety  Bet!  With  Seat  Harness 
"^11  Hi^  '  589-95 


OSHA 
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Worldwide 
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7  Days/Week 


ONV  Tool  Pouch  $15.95 


Add  $4.00  For  Handling  VISA  M/C CHECK 


ONV  Belt  W;0  Seat  Harness 
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Computer  REPEATER 

Concepts  CONTROLLER 


•  Autepatch*  Reverse  Auto  patch 

•  User  Programmable  CW  ID, 
Control  &  User  Codes  &  Timeouts 

Manual  with  schematics  •  90-Day  Warranty 

Wired  &  Tested  w/  manual ....  $239.95 

Micro  Computer  Concepts 

8849  Gum  Tree  Ave. 
New  Port  Richey,  FL  34653 

813-376-6575 
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through  the  lOk-ohm  resistor  to  your 
radio's  FIT  line.  It  puts  no  current  into 
that  line.  Rather,  it  takes  a  small  current 
fivm  the  PTT  circuit  during  n^ceivc!  Con- 
nected across  the  relay  coil,  it  pulls  power 
from  the  station  power  supply,  or  the 
radio's  accessory  connector  (more  about 
that  later),  through  R2,  and  efifeclively 
shorts  out  the  relay  keeping  it  open. 
When  you  transmit,  the  input  to  Uie 
transistor's  base  goes  to  ground,  causing 
the  transistor  to  open.  That  lets  the  relay 
coil  take  the  current,  pulling  in  the  relay 
and  keying  the  linear  amplifier  via  its 
contacts. 

You  might  ask  why  I  didn't  opt  to  sim- 
ply let  the  relay  operate  backwards  and 
use  its  normallly-closed  contacts.  That 
would  indeed  make  them  open  during  re- 
ceive and  closed  during  transmit,  but  it 
would  also  have  the  secondary  effect  of 
keeping  the  relay  closed  most  of  the  time. 
Why  not  do  that?  Fve  found  that  relays 
which  stay  closed  too  much  tend  to  get 
magnetized  and  stick  closed  even  when 
power  to  the  coil  is  removed.  For  reliable 
operation,  it's  best  to  keep  the  relay 
unenergized  as  much  as  possible. 

Calculating  R2 

In  order  to  prevent  oveiheating  of  the 
transistor,  and  also  possibly  of  R2,  it  pays 
to  keep  the  overall  current  down  as  low  as 
possible.  The  key  to  doing  that  is  to  select 
a  relay  for  Kl  that  needs  little  current  to 
pull  its  contacts  in.  That  lets  you  use  a  big- 
ger resistor  for  R2,  and  also  requires  less 
dissipation  by  the  transistor. 

Assuming  you're  going  to  use  a  12- volt 
supply  it's  best  to  select  a  6-volt  relay, 
with  as  high  a  coil  resistance  as  you  can 
find,  A  reed  relay  is  a  great  choice,  as  long 
as  its  contacts  can  handle  the  current  your 
amplifier's  relay  needs.  So,  let's  say  you 
pick  a  6-volt  reed  relay  with  a  1400-ohm 
coil  How  do  you  find  R2's  value?  Since 
you  want  to  drop  about  half  the  supply 
voltage,  simply  use  a  resistor  with  the 
same  resistance  as  the  relay  coil's:  about 
1400  ohms!  What  could  be  easier  than 
that? 

Most  likely,  you  won't  find  one  that's 
exactly  the  same.  Probably,  you  can  get 
within  a  few  hundred  ohms  or  so.  If  you 
have  to  choose  a  resistance  value  above 
or  below  the  coil's  value,  pick  one 
above.  Heck,  a  12-volt  supply  is  really 
about  13.8  volts,  and  most  relays  will 
pull  in  quite  reliably  at  voltages  a  little 
less  than  they're  rated  for,  anyway.  Re- 
member, the  aim  here  is  to  reduce  the 
total  current,  and  higher  resistance  does 
that.  Choosing  too  low  a  value  will 
cause  the  transistor  to  overheat,  and 
may  feed  too  much  voltage  to  the  relay, 


causing  magnetizing  and  sticking  prob- 
lems. 

In  this  circuit,  just  about  any  little  NPN 
transistor,  such  as  a  2N2222A,  will  work 
fine.  If  you  want  to  be  sure,  though,  you 
can  calculate  the  transistor's  required 
power  dissipation  quite  easily:  just  find 
the  total  current,  which  is  your  power  sup- 
ply voltage  (probably  13.8  volts)  divided 
by  R2,  In  this  case,  that  would  be  13,8/ 
1400,  or  0.0098  amp,  or  about  10  mA. 
Now,  multiply  that  by  the  13.8- volt  sup- 
ply voltage,  and  you've  got  your  power  in 
watts.  Our  example  circuit  requires  just 
under  140  mW  of  dissipation  in  the  tran- 
sistor, making  that  2N2222A  a  good 
choice. 

Details 

The  only  tiling  left  is  to  add  a  couple  of 
diodes  to  prevent  damage  from  reverse- 
current  spikes  generated  by  the  relay 
coils.  I  put  one  across  the  Key  It  relay's 
coil,  and  another  across  its  contacts,  in  or- 
der to  dampen  out  the  spikes  created  by 
the  relay  coil  in  the  linear  ampUtier 

If  you  use  a  fast  reed  relay,  you  can  use 
this  circuit  for  QSK  operation,  provided 
your  ampUfier  can  take  that  kind  of  use; 
most  older  amps  cannot.  Also,  this  circuit 
assumes  a  common  ground  between  the 
12-volt  supply  and  the  radio,  and  it  also 
assumes  that  your  amplifier  is  keyed  by 
pulling  its  relay  coil's  positive  voltage  to 
ground.  Both  of  these  are  the  normal  situ- 
ations. If,  though,  your  amp  requires 
something  different,  you  can  still  use  Key 
It,  but  you  may  have  to  remove  D2,  or  re- 
verse its  direction.  Remember,  it  should 
always  be  connected  opposite  to  the  nor- 
mal direction  of  current  flow — -be  sure  to 
connect  the  cathode  to  plus. 

Earlier,  I  mentioned  the  use  of  the 
radio's  accessory  connector.  You  can  use 
it  to  power  this  circuit,  but  be  absolutely 
certain  that  the  total  current  required  by 
Key  It  is  less  than  the  accessory  connector 
is  rated  to  supply.  In  general,  those  con- 
nectors arc  meant  for  pretty  low-current 
stuff,  and  may  not  be  able  to  handle  Key 
It.  In  that  case,  use  your  station's  12-volt 
supply,  or  even  a  litUe  wall  cube  if  you 
have  to.  If  you  do  go  the  cube  route,  try 
one  rated  at  about  9  volts;  with  the  low 
power  requirements  of  this  circuit,  the  un- 
regulated cube  wiU  probably  be  at  about 
12  volts  anyway.  If  you  use  a  12-volt 
cube,  it  may  supply  more  like  15  volts, 
which  could  be  too  much[ 

That  wraps  it  up!  Now,  you  can  key  that 
old  amplifier  without  fear  of  harming 
your  radio.  You  don't  need  high  current  ca- 
pability from  the  radio,  and  you  won't  be 
asking  it  to  sink  any  curient,  either  Truly 
new  meets  okl  and  both  are  happy! 
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SPKCTIUJM  ANALYZER  SCOPE  ADAPTER 


100%  FACTORY  ASSEMBLED  iVOF^  KIT 


MUST  FOR  EVERY  SHOP: 

le  SA500ADP  Spectrum  Analyzer  Scope 
iapter  works  with  any  Scope  Just  one 
imection  to  the  Vertical  &  Trigger  Inputs 
d  any  scope  becomes  a  full  function 
lectnim  Aiial\:zcr.   Tuoe   H,T/s   Filters, 

Lxers.  Check  all  RF  based  S>  stems.  The 
V500ADP  Scope  Adapter  will  compliment 


any  Ham  Shack,  Radio  Sen  ice  Shop  or 
EMI  Test  Lab..  MADE  IN  THE  USA  Not 
a  kit.  If  you  ha\c  been  waiting  for  a  low  cost 
High  performance  Spectrum  Analyzer  at  an 
affordable  price  ,  lake  Advantage  of  our 
special  introductory  offer.  Add  a  500MHz 
Tracking/Noise  CkneratOT  for  only  $10() 
and  save  a  total  of  S200. 


1  MHz  TO  500MHz 
SPECTRUM 
ANALYZER 


AS  SEEN  ON  YOUR  SCOPE 

MADE  IN  THE  USA 

SA500ADP  ONLY    $399.00 

Add  Tracking  Gen.       $100.00 
Introductory  ofTer  only 

$499.00 

SAVE  OVER  $200  Reg.  price  S699 
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MADE  IN  THE  USA 


SlVISOOC  SI»«.ti  12395  00 


Model  SA130OB 


1-1300  MHz   In  One  Sweep    $1995.00 


Options  1.3,5.6 


SPECTRUM  DISPLAY  MONITOR  $995.00 

Tlie  SA500A  easily  attaches  to  aay  receiver  IF'  output  jack.  I\ovidiiig 
a  panoramic  signal  display  of  your  scanner  or  commiimcation  receiver. 
The  SASOOA  is  a  Full  Function  Spectrum  Analyser  with  +/-  SKflz 
Nanow  Band  Filter,  Center  Freq,  Display,  50  MHz  Marker.  SASOOA 
The  first  affordable  ProfessionaJ  Spectrum  Monitor/ Analyzier  for  all 
senouii  Ham  Radio  and  Radio  Monitoring  Operators.  With  Opt.  1^3,5,6 


TWO  FULL  FUNCTION  ANALYZERS 

Quality  &  Performance  with  SOdB  on  Screen,  -100  OBm  Sensitivity, 
Center  Freq.  Display,  +/-  5KHz  Narrow  Band  Filler  50  MHz  Marker. 
DISPERSION  ZOOM,  Baseline  Clipper,  Adjustable  Sweep  Speed, 
Video  FUter,  and    40dB  Input    Attenuation.  SA13U0B  l-1300MJIz 

SA1800C  1-1300  &  850- 1 gSOMHz  $23f)S   With  Opt  1,3,5,6 


AIIVAJVTA6E  INSTRUMENTS  CORP.    MC  -VISA  -  DISCOVER  cail  800-566-1818 

3579  Hwj.  50  East  Carsoo  City,  Noada  89701    702-885-()234  FAX  702-885^7600 

PRICES  &  SPECIPICAIIONS  Sl^BJEcf  TO  CHANCE  ^TTHOLT  NOTICE  OR  OBUGATION,  F,0,R  CARSO.X  CTTl  NT.  SV,  RESHIENTS  ADD  SALES  TAX- 
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Number  30  on  your  Feedback  card 


by  Dean  Uwis  WA3WGV 


The  Hamtronics 
RWWV  Receiver 

A  precise,  dedicated  receiver  for  WWV. 


Time  and  frequency  standards  stations 
WWV  and  WWVH  have  been  providing 
an  ''allnews"  format  long  before  it  was  popular 
on  broadcast  radio.  Hams,  amateur  and 
professionai  astronomers,  laboratories, 
universities,  and  the  military  are  just  some  of 
the  users  who  rely  on  information  available 
every  hour  that  goes  weli  beyond  the  familiar 
time  ticks  and  audio  tones.  WWV's  reguiar 
schedule  of  official  announcements  Includes 
OIVIEGA  Navigation  System  Status  Reports, 
Marine  Storm  Warnings  (storms  at  sea), 
Global  Positioning  System  (GPS)  Status 
Announcements,  and  Geophysical  Alerts. 
These  "Geoalerts "  provide  information  on  solar 
activity  and  the  earth's  magnetic  field  that 
affect  radio  propagation,  and  are  of  particular 
interest  to  hams. 

Hamtronics  Inc.  of  Hilton.  NY,  has  produced 
a  crystal'Controlled  board- ievel  receiver  kit  for 
reception  of  WWV/WWVH  on  10  MHz.  Also 
available  m  assembled  form,  the  receiver 
provides  outstanding  sensitivity  and  selectivity, 
but  is  easy  to  assemble  and  align. 

Why  a  dedicated,  crystaj-controiled  receiver 
for  WWV?  Many  hams  today  work  only  VHP 
or  UHF,  many  others  buy  or  build  the  popular 
(mostly  QRP)  monoband  CW  or  phone  rigs, 
and  in  either  case  may  not  have  an  HF  receiver 
covering  10  MHz.  Anyone  who  monitors 
frequently  wili  appreciate  the  size  and 
convenience  of  a  unit  they  can  simply  turn  on 
and  off  as  needed,  with  no  tuning  or 
adjustment.  Amateur  astronomers  who  reiy  on 
the  accurate  time  signals  will  take  advantage 
of  the  smali  size,  simple  and  reliable  operation, 
and  strong  audio  output  needed  when  working 
outdoors. 

The  manufacturer's  specifications  for  the 
receiver  are  as  follows: 

•  Mode:  AM  reception,  10.000  MHz,  crystai- 
controiied 

•  Sensitivity:  0,2  ^iV  for  10  dB  s/n 

•  Selectivity:  ±3  kHz  at  -3  dB,  -50  dB  %  ±10 
kHz 

•  Image  Rejection:  43  dB 
•AGC:bothlFandRFAGC 

•  Operating  Power:  9-14  VDC,  80  mA  at  min. 
volume 

•  Circuit  Board  Size:  2-5/16  x  3  inches 

Antenna  input  impedance  is  50  ohms;  audio 
output  is  up  to  2  watts  into  an  8-ohm  speaker. 
An  optional  squelch  circuit  is  included  to 
silence  the  output  if  the  signal  fades  to  an 
unusable  level.  An  on-board  volume  control  is 
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inctyded;  a  panel-mounted  control  can  be 
substituted.  The  physical  size  of  the  circuit 
board  lends  itself  to  a  variety  of  packaging 
methods  after  assembly. 

The  Circruit 

The  circuit  board  is  FR-4,  double-sided, 
with  a  continuous  ground  plane  on  the  top 
surface;  all  holes  are  driiied  and  plated 
through.  The  board  was  obviously  designed 
along  the  same  lines  as  high-quality  VHF/ 
UHF  circuits,  which  comprise  most  of 
Hamtronics'  product  line. 

The  circuit  design  is  a  straightforward 
superhet.  Seven  tuned  circuits  provide  the 
seiectivjty,  and  inteliigent  use  of  integrated 
circuits  provides  high  performance  with  a 
minimal  parts  count, 

RF  input  at  10.000  MHz  is  amplified  by  a 
dual-gate  MOSFET,  then  mixed  with  the 
crystal-controlled  10,455-MHz  local  oscillator 
output.  After  IF  ampiification  and  detection, 
the  AF  signal  is  boosted  by  a  speaker  driver 
IC.  The  detector  develops  two  AGC  signals. 
One  of  these  controls  gain  in  the  IF  amplifier 
stages.  The  other  is  used  to  bias  gate  2  of 
the  RF  amplifier  MOSFET  This  signal  is  also 
used  as  a  tuning  indicator  during  alignment 
of  the  circuit,  and  operates  the  squeich. 

Assembly 

Assembly  took  about  4  hours,  at  a 
leisurely  pace,  double-checking  each  part 
before  soldering.  The  process  was  a  real 
pleasure:  challenging^  but  with  no 
problems,  Aii  parts  fit  perfectly.  This  was 
the  best  set  of  assembly  instructions  I've 
ever  followed.  The  sequence  in  which  the 
information  is  presented  made  assembly 
easier,  and  the  Theory  of  Operation  and 
Troubleshooting  sections  provided  a 
thorough  explanation  of  the  circuit.  Follow 
the  assembly  sequence  just  as  specified; 
'landmark"  parts  first,  then  the  smaller 
components  are  easy  to  locate.  Although 
resistors  and  capacitors  must  later  be 
fitted  down  between  the  IF  transformers, 
it's  not  at  all  difficult. 

Soldering  was  easy  with  a  grounded 
Iron,  a  33-watt  element,  and  a  pencil-point 
tip  slightiy  blunted  with  a  file.  When  you 
are  installing  the  integrated  circuits,  I'd 
suggest  not  bending  the  pins  to  fit  the 
hole  spacing,  but  insert  one  row  of  pins 


Plioto  A.  WA3WGV  put  the  Hamironics 
RWWV  receiver  in  this  box 


Photo  B.  Tlie  Hamuonics  RWWV  receiver 

circuit  board 


and  "spring"  the  other  row  into  pface;  it 
helps  hold  the  IC  to  the  board,  thus 
keeping  it  from  falling  out  when  the  board 
is  turned  over  for  soldering.  For  the  off- 
board  connections,  stranded  22  AWG  wire 
fits  the  holes  perfectly. 

One  last  suggestion:  Before  installing 
any  parts  on  the  board,  lay  it  flat  on  a 
blanic  sheet  of  paper  and  trace  a  drilling 
template  for  the  four  mounting  holes.  This 
will  be  handy  later,  when  you  mount  i:he 
completed  board  in  an  enclosure.  If  you 
already  have  the  enclosure,  trace  the 
mounting  hole  positions  directly. 

Alignment 

Alignment  is  accomplished  by  supplying 
an  accurate  10-MHz  signal  and 
sequentially  adjusting  the  tuned  circuits, 
tuning  for  minimum  AGC  voltage,  I  don't 
own  a  signal  generator.  At  the  time  I 
completed  assembling  the  circuit  and 
mai<;ing  the  off-board  connections,  WWV's 
signal  was  very  strong  on  another 
receiver;  therefore,  I  initially  tried  afigning 
the  circuit  using  only  the  off-the-air  signal. 
Without  going  into  the  details,  take  my 
word  for  it:  It  doesn't  work.  The  tuned 
circuits  are  just  too  sharp  to  start 
alignment  this  way.  Having  a  few  computer 
clock  oscillators  on  hand,  I  connected  6 
volts  to  a  10.0000-MHz  unit  and  coupled 
it  to  the  receiver's  input  through  a  .01  ^F 
ceramic  disc  capacitor.  After  initial 
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Radio  City,  Inc. 

2663  CoiiFily  Road  I,  Mounds  View,  MN  55112 

Nan  Watts:  1-800-426-2891 

Melro:  (612)786-4475  *  FAX:  (612)786-5513 
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A  NO-RADIAL  VERTICAL 
THAT  COVERS  80  OR  IS  METERS? 

THERE'S  ONE  NOW! 

No,  we  won't  insult  your  intelligence  by  telling  you  that  it's  a 
"halfwave"  or  that  ANY  vertical  will  operate  more  efficiently  without  a 
good  radial  system  than  with  one;  it  certainly  won*t!  if  you  want 
expensive  fairy  tales  talk  to  our  competitors!  If,  however,  you've  no 
room  for  even  the  smallest  radial  system  just  install  the  most  efficient 
multiband  vertical  in  the  business,  the  HF9V-X,  over  our  counterpoise 
kit.  You'll  not  only  save  a  tidy  sum  but  you'll  work  DX  that  the  shorter 
and  more  lossy  no-radiaf  "halfwaves"  can't  touch  because  both  the 
HF6V-X  and  HF9V-X  use  longer  active  element  lengths  for  higher 
radiation  resistance  and  greater  efficiency  on  more  bands  than  any  of 
the  so-called  halfwaves.  Ask  for  our  free  brochure  for  complete  specs 
on  all  Butternut  models  and  receive  technical  note  DLS-1  ("Dirty  Liltle 
Secrets  from  the  Antenna  Designer's  Notebook")  that  shows  you  how 
to  calculate  the  probable  efficiency  of  any  vertical  antenna  using  the 
manufacturer's  own  specs  so  you  won't  have  to  learn  the  truth  the 
hard  way! 

Model  HF9V  X  (shown  to  the  left)  for  80/75,  40,  30,  20, 
17, 15,  12, 10  and  6  meters. 


Model  CPX  counterpoise  kit  for  Butternut  models 
HF9V-X,  HF6V,  and  HF6V-X;  substitutes  for  ground  or 
elevated  radials.  Self-supporting  tubing  bolts  onto 
base  of  antenna.  Mast  not  provided, 

BUTTERNUT  ANTENNAS  from  BENCHER  INC. 

831  N.  Central  Av.  •  Wood  Dale,  II  60191  •  708-238-1183 


The  worlds  best 
Ham  Radio  Operators 

THis  ullm-refiable  Weather  Siation  is 
your  lirst  aleit  to  chitnging  local  w  etutier 
Gondilians,  gives  yt>u  Lip-to-the-second 
data  to  transmit  via  A.P.R.S.  or  on  SKY- 
WARN  and  A,R>B.S.  networks. 


Tells  you  wheit  high  winds  itireateii  so 
you  ean  crank  down  your  tower  and 
safeguard  other  equipment.  Shows 
speed  and  direction  simultaneously;  A 
patented  low-iTTipedance  wind  sensor 
resists  RFl  and  impj-oves  reliability. 
40  ft.eable  can  be  extended  to  over 
i(X)0  feet  with  hiW  accuracy. 


Why  the  new  ULTIMETER®  2000  is 

The  world's  best 
home  weather  station 

The  ULTIMETER  2000  tracks  more  than  100  values  to 
help  you  alert  others  to  dangerous  weather  extremes  and 
protect  your  own  equipment 

Features  superbly  accurate:  •  barometric  pressure  •  3-hr.  pressure 

change  •  indoor/outdoor  humidity*  ■  dew  point^ 
*  wind  speed/direction  •  indoor  and  outdoor 
temperature  •  wind  chill  temperature  *  rainfall*. 
lastiint  access  to:  •  current  values  •  today's 
highs  at:id  lows  •  yesterday's  highs  and  lows  • 
long  tetin  highs  and  lows  •  time/date  for  all 
highs/lows  •  rain*  totals  for  today,  yesterday  and 
long-term  •  alarms,  and  much  more.  Over  TOO 
weather  mmiitoring  values  in  all! 

Versatile  4  mode  serial  port  makes  it  easy  to 
record  data  automatically  or  monitor  values  remotely 
by  phone,  modem  or  radio  link. 

Patented  design  makes  this  complete 
weather  monitoring  system  easy  to  install  and 
simple  to  use.  Informative,  educational,  and  fun. 
The  ULTIMETER  MOO  is  a  great  value,  too— only 
$379  plus  shipping.  (^Optional  sensors  add'l.) 

1-800-USA-PEET 

or  908-531-4615  FAX  908-517-0669 


Cur  20rh  Year 


PHHTBROS.  COMPANY 
1308-5127  Doris  Ave.,  Ocean  N J  07712 

©  1995  PeetBmii.  Co. 
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THE  MINI  STATION 

The  MINI  STATION  is  a  very  compact  and  portable  2 
Amp-Hour  gel  cell  battery  ihat  will  power  yoLif  HT  via 
your  dgafette  power  cord  at  5  Watts  tor  days  on  end.  It 
can  even  power  a  mobile  ng  for  a  few  days  or  so 
(depending  on  how  long  winded  you  are).  It's  great  for 
those  Sfluations  when  you  need  rriore  talk  power  and 
longer  battery  life.  The  MINI  STATION  is  also  a 
fantastic  power  source  for  ceNolar  phones,  laptop 
computers,  or  anything  that  plugs  into  a  car's  cigarette 
lighter.  We  even  used  a  customers  one  million  candle- 
power  Q-8EAM  spot  light  as  a  demo  at  the  '95  Dayton 
Hamfest, 


The  MINI  STATION  is  a  very  similar  to  a  QUAr^TTUM  battery,  except  theirs  costs 
about  $200.00  with  its  special  adapters.  The  MINI  STATION  utilizes  your  NT's 
cigarette  power  cord.  In  addition  to  a  wait  charger  it  comes  con>p!ete  with  a  handy 
oanymg  pouch  that  has  a  removable  shoulder  strap.  The  pouch  also  has  a  belt  strap 
ttiat  buckles,  so  you  doni  need  to  unfasten  your  t>elt  to  wear  it. 

Tbe  MINI  STATION  also  has  2  LED^s  for  indicating  when  the  battery  is  switched  on, 
running  bw  on  power,  or  has  finished  charging.  Smce  the  MINI  STATION  is  a  get 
cell,  it  does  not  suffer  from  memory  effect,  so  you  don't  need  to  wail  until  the  baiieiy 
is  dead  before  you  charge  it.  That  means  you  can  use  it  all  week  and  then  charge  it, 
or  use  it  everyday  and  charge  tt  everyday  so  that  it's  always  fully  charged.  It  can  be 
charged  thousands  of  times  with  the  supplied  charger,  for  years  of  enjoyment.  II 
automaliafly  stops  charging  when  its  voltage  sensing  circuitry  detects  it  is  lully 
charged.  Other  brands  have  timed  charging  circuits  (or  no  charging  shutoff  at  all) 
which  can  damage  their  battery  or  not  tulfy  charge  it! 


The  MINI  STATION  weight  i^s  than  2  pounds  and  is 
appmxin^tefy  r  st  ^x  6'. 


Gua 


Serving  me  LORD 
Since  1937 


t^^ 


To  order,  send  check  or  money 
order  for  S79.95  +  $6.50  to: 

THE  HAM  CONTACT 

P.O.  Box  3624,  Dept  MS 
Long  Beach,  CA    90803 
tor  information  call  (310)  433-5860 
COD  Orders  call  (800)  933'HAM4 
(800)  933-4264 
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adjustn)ent  of  each  coil,  1  disconnected  the 
osclUator  from  the  receiver  and  placed 
them  next  to  each  other,  Increasing  the 
distance  for  a  weaker  signal  each  time  1 
went  through  the  sequence  of  tuning  each 
circuit.  This  worked  very  well;  tuning  for 
minimum  AGO  voltage  was  easy.  Because 
there  is  some  interactivity  among  the 
tuned  circuits,  you'll  want  to  go  around 
several  times. 

For  others  who  don't  have  access  to  a 
srgnal  generator,  I'd  recommend  the  same 
alternative.  Radio  Shack  doesn't  carry  the 
oscillators,  but  several  mail-order  sources 
exist,  and  major  walk-in  parts  wholesalers 
have  them.  Cost  is  only  around  $4.00.  The 
schematic  and  pin  connections  are 
illustrated  in  Figure  1. 

Performance 

I  knew  the  receiver  was  working  when  I 
turned  off  the  signal  source  osciltator  and 
immediately  heard  WWV  with  only  8"  of 
wife  connected  to  the  antenna  terminal.  A 
telescoping  antenna  brought  in  both  WWV 
and  WWVH  that  evening  (WWVH  ends 
their  half-hourly  identification  message 
with  '"Aloha";  nice  touch). 

The  audio  level  filts  a  room,  without 
distortion,  well  before  reaching  maximum 
on  the  volume  control:  it  easily  drives  even 
a  large  stereo  speaker* 

The  AGC  is  a  good  feature,  and  much 
more  convenient  than  I  had  imagined  it 
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wouid  be.  1  used  the  on-board  volume 
control,  and  I  never  need  to  touch  it,  even 
when  switching  from  speaker  to 
headphones.  It's  interesting  to  leave  the 
meter  connected  to  the  AQC  line  and 
watch  the  signal  strength  as  It  varies  due 
to  propagation.  An  "8"  meter  could  easily 
be  added. 

Of  the  several  frequencies  on  which 
WWV  transmits.  10  MHz  was  the  right 
choice  for  a  monitor.  With  this  combination 
of  a  reliable  frequency  and  a  sensitive 
receiver,  there  have  bean  very  few  days 
or  evenings  since  I  built  it  that  the  signal 
was  not  usable. 

You'll  want  to  build  the  circuit  board  into 
some  kind  of  an  enclosure.  The  small  size 
lends  itself  to  just  about  any  kind  of  final 
assembly  you  prefer.  I  installed  a  5-foot 
telescoping  antenna  (Russell  Industries, 
Inc..  3069  Lawson  Blvd.,  Oceanside,  NY 
11572,  part  no,  W*3H,  11  sections.  60* 
extended,  6-3/4""  collapsed),  but  have 
found  that  the  full  length  is  rarely  needed 
for  reliable  reception. 

If  you  don't  plan  to  run  the  receiver 
indoors  on  a  l2'Voll  power  supply,  eight 
AA  alkaline  batteries  will  last  for  many 
hours  and  fit  easily  with  the  circuit  board 
in  a  small  project  box.  An  assembly  option 
includes  a  (supplied)  resistor  for  9-volt 
operation«  This  battery  is  smaller,  and 
should  be  adequate  for  typical  brief 
listening  periods.  You  could  even  build  it 
all  into  a  speaker  cabinet;  all  that's 


Figure  1 .  Clock  oscillator  pin-oui  diagram. 

needed  is  an  external  antenna  and  on-off 
switch.  If  you  don't  like  the  austere  look, 
add  panel-mounted  volume  and  squelch 
controls. 

Summary 

1  don't  believe  you*ll  get  better  WWV 
reception  on  any  other  receiver.  Add  to 
that  the  pleasure  of  assembling  a  really 
well-designed  kit  of  a  finished  size  that 
can  be  packaged  any  way  you  want,  and 
a  reasonable  price  for  the  quality.  The 
model  RWWV  is  available  in  kit  form  for 
$59,  wired  and  tested  at  $99,  from 
Hamtronics,  Inc.,  65  Moul  Road,  Hilton, 
HY  14466-9535.  Phone  716/392-9430;  fax 
716/392-9420.  Now.  who'll  be  the  first  to 
modify  one  for  30  meter  CW? 


/4iM9HiHU44€^ 
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Numb«f^  on  your  Feeti&ack  tard 


A  Milliohm  Adapter 
For  Your  DMM 


Expand  your  meter  sensitivity 

by  Marion  D.  Kitchens  K4G0K 


The  lowest  rcsislance  scale  on 
most  DMMs  is  200  ohms,  allow 
ing  resolution  of  0.1  ohms  maxi- 
mum. This  is  adequate  for  many  pur- 
poses, hm  there  arc  times  when  lower 
value  resistances  simply  must  be  mea- 
sured, and  measured  uiih  arcater  reso- 
lution,  A  lot  of  problems  occur  around 
ihe  shack  because  of  poor  pins  and 
sockets  on  connectors,  because  of  oxi- 
dized contacts  on  switches,  and  other 
similar  circumslances.  A  pariicuhirly 
troublesome  item  is  a  relay  with  dirty  or 
pitted  contacts.  Many  small  slide-type 
switches  are  noiorioiis  tor  fouled  switch 
contacis.  And  we've  ail  had  unpleasant 
experiences  with  bad  microswitches.  It 
is  often  dtfllcult  to  deterniine  if  the  low- 
voltage  winding  of  a  power  transformer 
is  shorted  or  not,  and  sometimes  center 
tap  connections  are  not  obvious.  When 
the  problem  is  a  simple  open  or  shorted 


connection,  that  is  readily  determined, 

but  when  partially  open  or  shorted 
situations  occur  a  way  to  measure 
low -value  rcsislance  is  required. 
The  milliohm  adapter  described 
here  is  quite  helpful  in  those  situa- 
tions. 

The  adapter  also  serves  a  muttitude 
of  other  purposes  around  the  radio 
room  and  builders  work  bench. 
When  designing  high  current  power 
supplies,  il  is  necessary  to  know  the 
'Internal"  resistance  of  the  wind- 
ings. That  properly  is  seldom  avail- 
able, but  can  easily  be  measured 
with  the  adapter  describe  here.  You 
can  even  measure  the  internal  tem- 
perature rise  of  a  transformer,  by 
comparing  the  cold  and  warm  resis- 
tance measurements.  I  suspect  you 
could  measure  the  resistance  of  a 
cold  solder  joint  as  well,  but  I  could 


Photo  A.  Completed  lilliotim  adapter. 
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not  find  one  to  measure  in  my  shack 
<Grin>- 

The  milliohm  adapter  is  a  simple, 
but  effective  test  Instrument.  It  is 
simple  enough  to  be  wired  on 
perfboard,  or  a  PC  B  can  be  made 
from  the  foil  pattern  provided.  All 
the  parts  are  available  from  most 
peg  board  sources  like  Radio  Shack 
or  JimPak.  There  is  nothinti  fussv  or 
critical  about  the  components  or  in 
calibrating  and  using  the  instru- 
tnent.  The  adapter  can  be  powered 
from  a  wide  range  of  supplies  from 
5  to  12  VDC,  and  because  it  con- 
sumes power  (100  mA)  only  when 
actually  making  a  measurement 
battery  operation  is  practical.  The 
instrument  plugs  directly  into  your 
DMM  for  clutter- free  operation  as 
shown  in  the  photo.  The  circuit  de- 
sign precludes  the  necessity  of  cor- 
recting for  the  test  lead  resistance, 
which  otherwise  would  be  a  signifi- 
cant part  of  the  very  low  value  re- 
sistance this  instrument  is  capable 
of  measuring. 

The  milliohm  adapter  has  two  ba- 
sic resistance  ranges  of  2.000  ohms 
full  scale  and  20.00  ohms  full  scale. 
The  lower  range  results  in  a  maxi- 
mum resolution  of  0.001  ohms,  or  1 
milliohm  per  digit  of  display  on  a  3- 
1/2  digit  DMM.  Thus  the  name  of 
milliohm  adapter. 

Circuit 

Figure  1  shows  the  schematic  of 
the  milliohm  adapter.  The  LM317  is 
operated  in  a  constant  current  mode 
a!  100  mA,  set  by  the  15-ohm  resis- 
tor paralleled  with  the  100-ohm  trim 
pot.  The  two  2.2  MFD  caps  assure 
stability  of  the  LM3I7.  The  circuit 
applies  exactly  100  [iiA  to  the  resis- 
tor   under    test,    thus    producing    a 
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200  mV 
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100.0  inV  -^  1. 000  Ohms 


figure  I.  Schc malic  drawing. 
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Figure  2*  Pails  placement  drawing. 


voltage  directly  proportional  to  ihe 
value  of  the  resistor  The  DMM  then 
displays  ihe  resistLtnce  as  a  voltage. 
A  voltage  reading  of  100.0  milli- 
volts equates  to  a  resistance  of 
1.000  ohms.  Note  that  this  is  u  four- 
wire  system,  assuring  none  of  llic 
100  niA  current  flows  thru  the  leads 
to  the  UMM  and  thereby  eliminat- 
ing any  affects  of  the  test  leads  on 
the  measurement, 

CoQstruciion 

Figures  2  and  3  show  the  parts 
placement  and  the  PCB  foil  pattern, 
respectively.  The  PCB  construct ioit 
is  recommended,  but  perl>>oard 
consiruclion  is  quite  adequate.  The 
photo  shows  a  finished  PCB  ready 
for  lest  lead  attachment  and  mount- 
ing. There  is  nothing  critical  or 
fussy  about  the  layout,  just  keep  the 
2.2  fiF  cap  leads  short  and  close  to 
the  pins  o\^  the  LM3  17, 

Install  the  LM317  first  and  bolt  it 
to  the  board  with  a  4-40  screw.  Note 
the  polarity  o\  the  lantaltjm  caps 
and  in:jlull  thcin  correctly.  Add  the 
15-ohm  resistor  and  the  100-ohm 
trim  pot  lo  complete  mounting  of 
the  components.  The  holes  for  the 
banana    plugs    should    he    slightly 


oversize  to  allow  alignment  with 
your  DMM  jacks.  Install  the  banana 
pltigs  in  the  jacks  of  your  DMM 
first,  and  then  place  the  PCB  over 
the  plugs  and  tighten  the  mounting 
nuts  on  the  banana  plugs.  Note  that 
only  the  metal  p^rrt  of  the  banana 
plugs  are  used;  discard  the  insula- 
tors. Four  nuts  are  requircd^2  on 
each  side  of  the  PCB,  so  you  may 
have  to  purchase  four  banana  plugs 
to  eel  the  nuts. 

Mount  a  power  connector  of  your 
choice  on  the  PCB,  The  small  co- 
axial connectors  shown  in  the  draw- 
ing and  photos  are  recommended, 
but  any  connector  ytm  have  will  do. 
Make  sure  the  power  connector  po- 
lariiv  is  correct;  there  is  no  circuit 
protection  for  reversed  polarity. 

Make  a  set  of  test  leads  by  twist- 
ing together  two  2  foot  long  pieces 
of  red  wire,  and  soldering  them  to- 
gether at  one  end  only.  You  should 
have  a  2  foot  long,  twisted  test  lead 
connected  al  one  end  only.  Repeat 
that  with  two  pieces  of  black  wire 
for  the  second  lest  lead.  The  four 
unsoldered  ends  of  the  test  leads  are 
soldered  to  the  PCB  at  points  a.  b,  c, 
and  d  as  shown  in  the  drawing.  The 
two  red  lest  leads  go  to  points  b  and 


c,  and  the  2  black  leads  go  lo  points 
a  and  d.  Siudy  the  drawing  carefully 
lo  he  sure  the  connections  arc  cor- 
rect. Your  test  clips  or  other  connec- 
tors will  he  attached  only  after 
check  out  and  calibration. 

Check  Ihe  PCB  for  solder  bridges 
and  unsoldered  joints. 

Check  Out  and  Calibration 

Apply  power  from  a  5-  to  1 2- VDC 
source.  There  should  be  no  current 
flow  from  the  power  supply  at  this 
point  in  check  out.  Make  sure  ihat 
the  supply  positive  voltage  appears 
at  the  end  of  the  red  test  lead,  and 
thai  the  black  lead  is  at  ground  po- 
tential. Adjust  the  100-ohm  trim  pot 
for  a  mid' range  position.  Set  your 
UMM  oji  the  200  mA  current  range, 
and  connect  il  between  ihe  ends  of 
the  red  and  black  test  leads.  The 
DMM  should  show  about  100  mA  of 
curreni.  Calibrate  the  unit  by  adjust- 
ing the  lOO-ohm  trim  pot  for  a  cur- 
rent of  exactlv    100.0  mA  on   the 

I.* 

DMM,  Note  that  best  accuracy  will 
be  obtained  if  the  unit  is  calibrated 
with  the  power  supply  lo  be  used  in 
normal  operation.  Disconnect  ev- 
erything from  the  milliohm  adapter. 

Plug  the  instrument  into  ihc  DMM 
jacks  and  set  the  DMM  for  200  mil- 
livolts full  scale.  Apply  power,  and 
the  DMM  should  show  an  overflow. 
Next  short  the  two  test  leads  to- 
gether directly  at  the  solder  Jt)ints 
(do  not  use  clips  or  ct^nncctors  tm 
the  test  leads  for  this  lest),  and  the 
DMM  should  read  000.0  or  000 J  If 
the  reading  is  more  than  000.2.  find 
the  problem  and  correct  it  before 
proceeding. 

Recheck  that  the  current  through 
the  lest  leads  measures  exactly 
100.0  mA  with  the  mA  mcler  con- 
nected between  the  red  and  black 
lest  leads.  Attach  test  clips  to  the 
red  and  black  test  leads,  Shorl  them 


Figure  3.  PCB  foil  pattern, 
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C.  Adapter  in  use  wiih  Beckmaii  DMM 


logciher  and  read  ihc  DMM  on  the 
200  millivolt  scale.  Your  DMM  will 
now  most  likely  read  a  small  vull- 
age.  Thai  is  ihe  resistance  of  your 


test  clips  and  a  measure  of  their 
connection  quality-  Wiggle  the  lest 
clips  for  a  belter  coiineciion,  if  pos- 
sible. The  instrument  is  now  ready 


to  be  mounted  in  a  container  and  put 
to  use.  The  photos  show  a  com- 
pletcd  unit  mounted  in  a  contained 
made  from  PCB  materiaL  Note  that 
if  your  DMM  shows  negative  read- 
ings (a  minus  signK  thai  can  he  rem- 
edied by  reversing  the  test  lead  con- 
nections are  points  c  and  d'on  ihe 
PCB. 
Using  the  Adapter 

Plug  in  the  adapter,  set  the  DMM 
to  200-mi  111  volt  range,  apply 
adapicr  power,  and  make  measure- 
ments! Note  ihat  this  is  a  4-wire  in- 
strument, and  that  for  proper  opera- 
lion  there  should  always  be  four 
wires  directly  to  each  resistance  be- 
ing measured — any  other  arrange- 
ment will  cause  errors.  The  test 
leads  as  recommended  will  assure 
proper  operation.  Also  note  that  this 
unit  actually  measures  voltage, 
therefore  all  power  tnust  be  re- 
moved from  the  res i^ lance  being 
measured. 

A  Closing  Note 

The  accompanying  data  chart  pro- 
vides some  enlighiening  informa- 
tion. First  those  slide-swiichcs  with 
high  resistance  were  dumped,  im- 
mediately. Note  the  voltage  drop  the 
transformers  will  have  ai  rated  out- 
put. Some  relays  had  quite  high  contact 
resistance,  and  ihey  were  alt  old,  but  un- 
used. Got  la  watch  those  relays! 
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Photo  B.  Assembled  PCB.Phoio 


Tabic  1.  Dala  Chail  Shnwina  Measured  Dutu, 


Photo  D.  Alternate  view  of  assembled  PCB, 
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www -www  ,  ell  nk.net/«haTn 


36th  ANNUAL 


EMAIL-edq@e1ink.cQm 


TROPICAL  HAMBOREE 

AMATEUR  RADIO  &  COMPUTER  SHOW 
ARRL  HAMFEST  OF  THE  AMERICAS 

FEBRUARY  3  -  4,  1996 

DADE  COUNTY  YOUTH  FAIR  &  EXPOSITION  CENTER 
S.W.  112  AVENUE  &  CORAL  WAY  (S.W.  24  ST.) 

MIAMI,  FLORIDA 

•  Sponsored  by  Dade  Radio  Club  of  Miami,  inc. 


® 


TALK  IN:  146.925 


•  PROGRAMS  a  ACTIVITIES  FOR  EVERYONE  •  S00+  EXHIBIT  BOOTHS  •  800+  INDOOR  SWAP  TABLES 

•  TWO  ON-SITE  ItCEMSE  EXAM  SESSIONS  •  FIELD  CHECKING  FOR  ARRl  AND  CQ  AWARDS 

•  INTRODUCTION  TO  AMATEUR  RADIO  DISPLAY  •  INTERNATIONAL  AMATEUR  RADIO  PRESENTATION 

•  FORUMS  ON  FCC,  AMSAT,  ARRL,  QCWA,  DXPEDITIONS,  ANTENNAS,  PACKET,  TRAFFIC,  ARES 

•  ALTERNATE  INTEREST  PROGRAMS  ON  CRAFTS,  PERSONAL  APPEARANCE,  HEALTH  ft  NUTRITION 


ON-SITE  CAMPING  FOR  300  RVs  •  FREE  PARKING  FOR  15,000  VEHICLES 


Registration;  S5.00  Advance  (deadltne  Jan.  31st)  -  $7.00  Door 

Campsites:  3  days  (Fr(.,  Sat.,  Sun.)  $45.00,  4  days  (Thur.,  Fri.,  Sat.,  Sun.)  S60,00 

Swap  Tables:  $25.00  each*  plus  reg.  ticket  •  Power;  $10.00  per  user. 

*CALL  OR  FAX  FOR  SWAP  SPACE  AVAILABILITY  BEFORE  SENDING  IN  TABLE  RESERVATION. 

(Prices  quoted  for  tickets,  tables  &  camping  Include  Fla.  &  Dade  Co.  tax) 

Headquarttrs  Hotel:  Miami  Afrport  Marriott  ■  S75  00  Doubfc/Sing.  +  Tast,  tComplimcntarY  Comlnental  Breakfast)  Tel.  (305)  649- 

5000  '  Speak  Only  to  Resecvation  Department  snd  MUST  mention  "Tropical  Hsmboree"  to  get  spedal  rate.  Deadline  Jan.  18.  1996. 

Alternate  Hotel;  Holiday  Inn  Airport  lak€i  ^  S75.O0  Double/Sing.  +  Tax.  (Complimentary  full  Breakfast  Buffet)  lei  (305)  266-0000 

Speak  to  Reservation  Dept.  and  mention  'Tropical  Hamboree/  Deadfme  Jan.  18,  1996 

TtCKEX  CAMP,  TABLE  PAYMENTS  PAYAiLE  TO:  DADi  RADIO  CLUI  OF  MIAMI,  INC. 

Mail  to:  Evelyn  Gauzens,  W4WyR,  9780  N  W.  3  St.,  Miami,  FL  33125  5059 

&OOTH  &  TABLE  INQUIRIES:  Call  305  649-4139  or  Fax:  305-645-1648 


Stop  Cheating 
Yourself! 

Amateur  radio  o^ers  a  wonderful 
opportunity  to  learn  about  electronics. 
You're  really  going  to  hate  yourself  it 
you  miss  out  on  the  great  fundamen- 
tals of  electronics  series  which  just 
started  recently  in  Radio  Fun. 

Subscriptions  are  only  $13.93  a  year. 
You'll  also  get  more  of  Wayne's 
editorials,  and  fabulous  columns  by 
hamdom's  top  writers,  plus  more 
product  reviews,  antenna  projects, 
and  some  simple  home-brew  projects. 

Order  from  Radio  Fun,  70H  N202, 
Peterborough  NH  03458-1107.  Or  call 
800-274-7373. 


IT  MAY  BE  YOUR  HOBBY, 
BUT  irS  OUR  BUSINESS! 


WT  51  $1,050 

LM  354HD $1,900 

LM470 $3,658 

Designed  to  UBC  f991  *  70mph 


CAli  Off  wwrE 

fonAm 
cmiOG\}& 


» 


VISA 


TOWER  CORPORATION 

7182  Rasmussen  Ave.  ■  Visalfa,  CA  ^291 

Where  engineering  and  quality  come  first! 


-c 


,•: 


h; 


i: 

'J 


i 


TO  ORDER  CALL 

800-328-2393 


TECH  SUPPOPT 

209-651-7859 


FAX 

209-651-5157 


CiBCLE  22  ON  REJ^DEB  SERVICE  CARD 
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Number  38  on  your  Feedback  card 


QSY  Internet! 

A  wide  menu  of  information  sources 


by  Al  Williams  WD5GNR 


It  seems  thai  wlicrcver  you  turn  to- 
day, you  heyr  atxHil  ihc  IniemcL 
Mainstrcam  masa/incs.  nctwtx^  news 
shows,  even  iho  local  ncw.spapers 
seem  lu  be  lalking  more  and  more 
aboul  ihe  Internet  You  can  certainly 
use  I  he  Inlernet  to  iind  out 
yesterday's  crickcl  scores,  or  ihe 
price  of  cheese  in  1978.  bul  you  can 
also  find  online  ions  of  informaiion 
aboul  our  favorite  hobby.  If  you 
aren't  on  iho  Inierneu  this  anicle 
will  show  you  how  to  gci  started;  all 
you  need  is  some  sort  of  computer 
and  modem  or  an  ASCII  icrminal.  If 
you  are  on  ihe  Intcrnci,  read  on  to 
find  out  where  lo  find  ham  radio- 
related  jni'ormation. 

What  Can  I  Get  on  the  Internet? 

Here's  jusi  a  sample  uf  the  ham 
radio  in  for  mat  inn  you  can  find  on 
the  Internet: 

•  Catibooks 

•  Satellite  and  shuule  orbits 

•  Ham  prograjus  for  many  brands 
of  compuicrs  (PCs.  Macs,  Commo- 
dores, even  Amigas) 

•  The  latest  FCC  rcgulaiions 

■  Sample  examination  questions 

•  Recenl  DX  station  spots 

•  Propagation  forecasts 

•  Repeater  databases 

•  Hamfesl  and  cluh  listings 

And       that's  ^ 

just  the  lip  of 
the  iccberu. 
You  can  even 
talk    10    other 

hams    in    real       ^^^^^^_^^^_ 
time     (like     a 

RTTY  QSO)  or  by  using  nicssages. 

How  Do  I  Get  All  This  Stuff? 

Information  on  the  Internet  comes 
in  many  flavors.  The  data  you  want 
resides  on  a  computer  that  could  be 


'*The  good  part  is  that  it  is  free; 

ask  around  to  find  out 
where  the  nearest  Wonnhole  is,  ** 


anywhere  in  the  world  (a  server).  To 
get  the  data,  you  need  to  use  the 
right  protocoL  The  Internet  supports 
many  different  protocols.  Hen: arc if^ 

mosi  pt>pular  ones: 

Telnet 

When  you  use  telncL  you  log  on  to 
the  remote  computer  direcily.  For  ex- 
ample, some  callbook  servers  operate 
via  telnet.  The  initial  screen  indicates 
what  user  ID  you  use  to  log  on.  Then,  the 
computer  automatical  I y  runs  die  callbtx>k 
search  program.  Your  computer  acts  like  a 
dumb  terminal,  in  this  case. 

FTP 

You  use  FTP  to  retrieve  llles  from  a 
remote  host.  When  you  use  FTP  to  con- 
nect to  a  remote  computer,  it  asks  you 
for  a  user  ID  and  password.  By  conven- 
tion, most  Internet  computers  allow  you 
to  log  on  as  "anonymous"  and  supply 
your  electronic  mail  address  as  a  pass- 
word. Then,  you'll  have  limited  access 
to  public  files  on  the  host  computer, 

Web 

The  Web  (or  World  Wide  Wch)  is  the 
latest  word  in  Internet  tools.  A  Web 
server  stores  pages  of  informaiion.  Each 
page  can  contain  text,  pictures,  and 
even  sound  (see  Figure  1).  More  impor- 
tantly, a  Web  page  contains  links  to 

other  Web  pages  and  Internet  resources. 
^^^^^^^^^^_       A  Web  page  on 

ham    radio,    lor 

example,    might 

have  a  link  to  a 

DX  bulletin,  an- 

other  that  runs  a 

telnet  session  lo 

a  callbook  sener.  and  another  that 
downloads  a  log  book  program  using 
FTP.  To  use  the  Web.  you  usually  use 
special  software  called  a  Web  browser. 
You  can  use  a  simple  text-only  Web 
browser   usin^   nothimi    more    than   a 


Teletype.  For  personal  computers,  you 
can  get  sophisticated  Web  brow  scrs  that 
support  text,  graphics,  sound,  and  even 
moving  pictures.  Most  Wch  browsers 
can  handle  FTP  and  iclnci,  nxj.  If  you 
can  use  a  Web  browser,  it  mav  be  the 
only  Internet  tool  you  ever  use. 

Usenet 

The  Usenet  (or  new  sgroups)  are  simi- 
lar to  ordinary  bulletin  board  systems 
(BBS).  There  arc  groups  for  everything 
from  ham  radio,  to  cigar  smoking  (no 
kidding).  You  can  read  messages  from 
others  on  the  subject  and  post  your  own 
messages.  How  you  read  newsgroups 
varies  depending  on  the  system  your 
provider  uses. 

IRC 

You  can  use  IRC  (Internet  Relay 
Chat)  to  talk  to  other  people  (including 
hams)  in  real  lime.  This  is  very  sitrnlar 
lo  having  a  RTTY  QSO,  except  there  is 
no  QRM,  QSB,  and  TVL  Lhc  irans mis- 
sion is  fast  and  error- tree,  and  mulLiple 
people  can  talk  at  once. 

The  exact  interface  you  use  with 
these  tools  varies  depending  on  your 
Inlernet  provider.  Figure  1  shows  a  typi- 
cal Web  page  viewed  with  the  Windows 
95  Internet  Explorer  (a  Web  browser 
from  Microsoft). 

Ham  Radio  Resources 

The  Web  is  by  far  totfey  the  n^ysx  imptT- 
lant  part  of  the  Iniemei,  Exacdy  ht)w  you  ac- 
cess the  Web  depends  on  what  tools  you  are 
asing.  Rci^xirces  on  the  Web  have  a  "Uni- 
versal ResotHce  Locator"  (URL)  that  serves 
to  identity  it  You  instrtjct  your  hanvscr  to 
"open"  a  L1?L.  Then  you  can  travel  to  ottx^r 
parts  of  the  Web  by  clicking  on  ihat  page*s 
link.  A  URL  has  ihiee  parts.  Kerens  an 
example: 

hlip:/Mww.quafc3DaMiu»rrVafiK3t/Am  ,  hflnnl 

The  first  pan  of  the  URL,  "http:;' 
tells     your     browser    that     you     are 
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accessing  a  Web  page.  Other  choices 

here  are  "ftp:"  or  ^'tclnetf;  I'ur  example. 
The  ncxE  pari  of  the  URL  is  the 
computer  you  warn  lo  use  (the  hosiK 
In  the  above  example,  the  computer 
is  **www.qualcomm.com/'  The  re- 
maining part  is  a  file  name  (includ- 
ing a  directory).  The  example  is  for 
file  AmsatHome.himl  in  the  amsat 
directory. 

If  you  aren't  using  a  Web  browser, 
you  can  still  access  FTP  and  iclnel 
resources.  Just  use  the  host  and  file 
names  with  your  FTP  or  telnet  pro* 

gnim. 

The  following  are  some  URLs 
that  are  interesting  to  hams: 

URL  Description 

mip://www.  clJ  nei.li/-i  ukka/webcluster  html 
Real  lime  DX  spots, 

http://acs.ncsu.edu/HarTiRadio  Page  witH  links 
to  many  resources  (rapeater  database,  news, 
tests,  packet,  etc.) 

rmp://wwwJibeilyrTet.org/-^adam/low-pro  html 
Tips     oa     operating     ffom     apartmenrs     or 
restricted  homes 

http://canada.unbc.edu/radio/    D  X  , 

propagation,  packet  information 
htlp://www.  qua  lcomm.com/am  sat/ 
AmsatHome.hlml       AMSAT  satetlft« 

Information 

hTip://Hypafia. gsfc.nasa.gov/ 
sarex„mainpage.htnnl  S     A    R     E     X 

(Shuttle  Amateur  Radio  Experiment)  page 
hftp.//www.gate.riet/-flehman    SSTV  page 
htlpt//wb5fnd-tech,oh.edu/irc     Information    on 
ham  radio  IRC  (Internet  Relay  Chat) 
htip;//f  ip.cs.buffalo.edu/pub/ham -radio 
Many  ham  radio  files 

hltp://www.  tapr.org/tapr/filml/pkthome.htmf 
Packet  radio  tntorrrration 
htlp://www.qrz.com/callbook.html 
Callbook  servers 

http://promel12.cinecajt/htlzh/qsl.html 
telnel://callsign.cs, buffalo. edu:2000/ 
tittpV/acs.oaklandedu/barcyarrl.himlC 
ARRL  home  page 

Searching  the  N^et 

The  Internet  is  constantly  ehans- 
ing.  How  can  you  find  new  things? 
How  can  you  find  items  about  other 
subjects?  The  h^t  way  is  to  use  a  search  piD- 
gram.  There  are  several  Web  sites  that  allow 
you  lo  seairh  for  Web  pages  or  access  them 
via  iin  index.  Tvvti  powcTfuI  seairh  pn>granis 
are  Lycos  (httpy/l)cos,cs.cmu.cdu)  and 
Yahoo  (hitp://www.yahoo,coni)> 

If  a  lilc  you  want  appears  in  a 
Web  pa^e  link  to  an  FTP  server,  you 
can  easily  find  it  this  way.  If  it  is 
only  in  an  FTP  server,  findinii  it  can 
be  more  difficult.  You  can  use  a  pro- 
gram named  "archie"  lo  find  files 
on  FTP  sites,  if  you  know  the  file's 
name  (or  part  of  the  name).  Other- 
wise, you  can  connect  lo  FTP  sites 
you  thitik  arc  likely,  and  see  if  they 
maintain  an  index  file  (usually,  IN- 
DEX or  00_indexj.   Download   the 


index  file  and  search  it  for  the  Ble 

you  are  interested  in;  many  index 
files  have  file  descriptions  in  them. 
Remember,  if  you  are  using  a  Web 
Ihow^t,  md  }uu  want  to  FTP  files  frnm 
oak.oaJdand,edu  (for  example) Just  open  the 
"flp://oak,oak]aiidedu"  URL, 

Making  Contact 

Before  you  can  access  these  ser- 
vices, you  need  Lo  connect  to  the 
Inlernei,  If  you  use  packet  radio, 
you  may  be  able  to  gain  limited  ac- 
cess to  the  Internet  via  an  Internet 
Wormhole.  However,  this  is  slow 
and  doesn't  offer  many  options-  The 
good  part  is  that  it  is  free;  ask 
around  to  find  out  where  the  nearest 
Wormhole  is. 

To  get  the  most  from  the  Internet, 
you  need  an  account  from  a  pro- 
vider If  you  live  in  a  metropolitan 
area,  you  may  find  local  providers. 
Table  I  shows  the  major  national 
suppliers.  There  are  four  common 
types  ol"  accounts  that  use  ordinary 
telephone  lines; 

1.  Terminal 

2,  Proprietary  interfaces 

3.  Direct  SLIP 

4,  Direct  PPP 

When  you  use  a  terminal  account, 
you  use  a  modem  and  a  terminal  (or 
terminal  emulator)  to  dial  into  the 
provider's  computet*.  Then  you  use 
tools  on  the  provider's  computer. 
This  is  usually  the  least  expensive 
way  to  get  access.  You  can  use  any 
computer  or  terminal  that  will  work 
with  a  modem.  You  don't  need  to 
maintain  any  software,  since  it  is  all 
on  the  main  computer.  If  you  use  an 
older  computer  (a  Commudure  64, 
for  example),  this  may  be  your  only 
option.  Any  computer  with  terminal 
emulation  software  can  use  a 
terminal  account. 

There  are  inany  drawbacks  lo  a 
terminal  account,  however.  Usually, 
it  is  not  possible  to  use  graphical 
Web  browsers  on  a  terminal  ac- 
count. You  may  be  able  to  use  text- 
only  browsers,  but  you  lose  the  full 
impact  of  the  Web  that  way.  Another 
problem  occurs  when  you  transfer 
files  via  FTP  or  the  Web.  The  file 
winds  up  on  the  provider's  com- 
puter— not  yours!  You'll  need  lo  use 
some  file  transfer  software 
{XMODEM,  for  example)  to  move 
the  file  from  the  provider's 
computer  to  yours,  a  procedure  that 
is  just  like  getting  a  file  from  a 
common   bulletin   board   system.   If 


you  use  telnet  or  want  to  send  elec- 
tronic mail,  a  terminal  account  is  as 
good  as  any  other. 

Many  of  the  national  providers 
(CompuServe.  America  Online,  and 
so  forth)  use  a  proprietary  interface 
to  the  Interne  I .  You  use  their  soft- 
ware on  your  computer  to  access 
their  service.  Then,  by  means  of  a 
series  of  menus  or  buttons,  you  can 
access  the  parts  of  the  Internet  that 
you  want.  These  services  often  offer 
simplified  access  to  common  ser- 
vices, plus  they  usually  have  other 
services  not  related  lo  the  Internet. 
CompuServe,  for  example,  has  its 
own  ham  radio  bulletin  board  that  is 
independent  of  the  Internet.  Most  of 
the  major  players  have  interfaces 
for  the  PC  and  the  Macintosh. 

If  you  op  I  for  a  SLIP  or  PPP  ac- 
count, your  computer  becomes  a 
full  node  on  the  Internet  for  as  long 
as  you  stay  on  the  phone.  This  is  the 
most  powerful  uption  since  you 
control  the  software  on  your  ma- 
chine, Ii  is  also  the  most  difficult  to 
manage.  You  must  set  up  your  sys- 
tem to  use  a  ''stack"  (software  that 
manages  the  connection)  and  main- 
tain all  the  Internet  software  you 
want  to  use.  If  you  are  using  Linux, 
OS/2  Warp.  Unix,  or  Windows  95, 
the  stack  is  built  in  and  you  prob- 
ably have  several  basic  tools  (FTP. 
telnet,  and  so  forth)  already  on  your 
system.  If  you  run  ordinary  Win- 
dows or  MSDOS.  you  II  find  it  is 
quite  a  Job  lo  install  the  slacks  and 
get  them  working  properly, 

WhBt  to  Look  For 

When  you  select  a  provider,  there  ivfe  sev- 
eral things  you  should  consider: 

LCosA 

There  are  many  tiers  of  pricing  avail- 
able. The  most  convenient  is  when  you 
pay  a  flat  fee  and  can  use  the  service  as 
much  as  you  like.  However,  it  may  be 
less  expensive  to  pay  as  you  go.  IVpical 
flat-rate  accounts  run  abi?ut  $^5  per 
month  in  the  Houston  area,  for  example. 
You  can  also  gel  a  basic  account  for 
aboui  SIO  per  month.  For  that  fee, 
you'll  gel  a  few  hours  for  free  each 
month.  Then  additional  hours  wilt  cost 
$1  or  $2  an  hour.  Many  providers  have  a 
free  trial  offer:  be  sure  to  ask. 

X  Availabilily  of  load  phone  numbers 

Be  sure  thai  the  provider  has  local 
phone  numbers.  Otherwise,  you'll 
pay   long    distance   charges.    Some 
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providers  have  800  numhcrs.  bul 
you'll  pay  as  mut:h  to  use  them  as 
you'd  pay  the  phone  company  for 
long  distance. 

3*  Number  of  tiiiit^  you  can  um;:  the 
!ier\ice 

Many  providers  olTcr  unlimiled 
access  during  nonpcalv  hours  (eve- 
nings, and  weekends).  Others  may 
surcharge  peak  hours  or  disallow 
access  during  peak  limes*  Be  sure  lo 
check  if  you  want  access  during  ihc 
day.  If  you  don't  need  daytime  ac- 
cess, try  to  gel  a  discount  on 
evening  access* 

4.  Service.s  available 

If  you  get  a  SLIP  or  PPP  account, 
see  if  ihe  provider  supplies  any 
software  (especially  the  slack).  Oth- 
erwise, you  may  need  to  buy  or  find 
tools  (FTR  telnet,  a  Web  browser,  and 
so  forthj  for  your  computer  Also  check 
that  the  provider  will  accept  electronic 
mail  for  you  and  forward  it  when  you 
connect.  This  is  essenlial  since  you 
are  connected  lo  the  Internet  only 


when  your  computer  connects  to  the 
provider's  computer  on  ihe  phone. 

Another  issue  is  Usenet.  Your  pro- 
vider must  "subscribe"  to  particular 
newsgroups  for  you  lo  read  them. 
Make  sure  your  provider  receives 
any  groups  you  wanL 

If  you  opt  for  a  terminal  account, 
you  need  lo  be  even  more  seleclivc 
aboui  available  services.  If  yt>ur 
provider  doesn't  have  a  text-only 
Web  browser,  for  example,  you 
can't  access  the  Web!  Make  sure 
they  have  satisfactory  tools.  The 
same  goes  for  services  with  propri- 
etary interfaces:  What  they  have  is 
what  you  have  lo  use. 

Many  people  want  lo  pul  their 
own  pages  on  the  WWW.  Some  pro- 
viders offer  this  for  free,  others 
charge  a  fee,  and  some  don't  allows 
it  at  alL  If  you  want  your  own  per- 
sonal pages  on  the  Web.  be  sure  lo 
ask  if  the  provider  allows  it. 

5*  Hidden  costs 

Check  for  hidden  costs:  prime 
time  surcharges,  phone  line  charges, 
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fees  for  disk  storage ,  and  so  forlh.  If 
you  want  lo  publish  a  page  on  ihc 
Web,  make  sure  I  here  isn't  an 
additional  fee  for  ihis  service* 

6-  Support 

Usually,  if  you  arenH  familiar 
with  computer  networking,  you  are 
better  oil  going  with  one  of  the  ma- 
jor natiiuial  providers  with  a  propri- 
etary interface.  Their  systems  are 
easier  to  use,  and  ihcy  offer  free 
support.  Terminal,  SLIP,  and  PPP 
providers  expect  you  lo  know  more 
aboul  what  lo  do  and  are  less  likely 
lo  offer  detailed  support. 

Summary 

With  Ihc  explosive  growth  nf  the 
Internet,  it  is  dilTicuU  to  keep  up 
with  the  daily  changes.  The  best 
way  to  find  out  about  the  Internet  is 
to  get  an  account  and  jump  right  in! 
Yqu'H  find  it  a  useful  adjunct  to 
vour  radio  eean  and  an  inierestins 
hobby  in  its  own  right. 

Bibliography 

There  are  many,  many  books 
available  about  the  Internet.  Here 
are  a  few  lo  iiet  vou  started: 
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Pages,  McGraw  HilL  1995.  Like  the 
regular  yellow  pages,  this  book  tells 
you  where  lo  look  for  items  on  the 
Intcmel. 

LeJeune,  Urban.  Mosaic  and  Web 
Explorer.  CorioliK,  1995.  If  you  use 
the  Mosaic  Web  browser,  you'll  find 
this  book  very  useful  with  in  forma- 
tion on  the  browser,  web  sites,  and 
more.  Includes  a  CD-ROM. 

>  Netscape  and  HTML  Ex- 
plorer, Coriolis.  1995.This  is  similar  to 
the  Mosaic  book,  bui  uses  Netscape,  a 
very  popular  Web  hntwser.  Includes  a 
CD  ROM. 

Pike,  Mary  Ann.  Using  The  lute  me  I , 
Que,  1 995.  This  is  a  very  complete  hook 
that  ciHnes  with  many  Windows 
Internet  tools  on  CD-ROM. 

Vincent,  Patrick.  Free  Sniff  From  The 
InienieL  Corioli.s,  1995.  As  the  name 
says:  how  to  get  free  stuff 


Table  1,  National  Internet  Providers 

Provider 

Phone 

America  Online 

(800)  827-636^ 

CompuServe 

(800)  848-8990 

Delphi 

(800)  695-4005 

Netcom 

(408)  S63-5950 

Prodigy 

(800)  776-3449 

PSI 

(T03>  620-665 1 
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by  Stuart  Landau  K6YAZ 


Kenwood  TS-870S 
HF  Transceiver 


We  are  promised  that  conditions  on  the 
high  frequency  amateur  bands  are 
going  to  be  getting  better  with  the  startup 
of  the  next  sunspol  cycle.  For  now,  the 
average  ham,  with  a  100  watt  station  using 
antennas  that  are  acceptable  in  an  urban 
location,  are  having  a  difficult  time  working 
weaker  stations  through  man-made  and 

natural  noise. 

Certainly  high  power  and  large  an- 
tennas will  help,  but  many  of  us  just  can't 
afford  to  go  that  route.  Antenna  restric- 
tions and  interference  to  consumer  elec- 
tronics creates  a  difficult  situation  that  we 
have  to  live  with,  or  give  up  that  part  of 
our  hobby.  We  need  an  edge  to  make  ama- 
teur radio  as  enjoyable  as  possible,  and  I 
for  one  don't  want  to  put  off  working  the 
low  bands  until  things  improve,  in  a  few 
years, 

Kenwood  has  just  released  cts  new- 
est and  most  advanced  high  frequency 
transceiver.  The  design  feature  that  is 
unique  in  the  amateur  market  {at  least  for 
now)  is  the  jse  of  a  digital  signal  proces- 
sor (DSP)  that  processes  signals  at  the 
intermediate  frequency  (IF)  as  well  as  at 
audio  frequencies.  This  has  also  been 
done  recently  by  other  companies  making 
radios  for  the  commercial  and  military 
markets  (and  their  products  may  be 
purchased  at  great  expense). 

Kenwood  was  the  first  amateur  ra- 
dio company  to  design  DSP  into  an  ama- 
teur transceiver  (in  the  TS-950  SD  and 
SDX),  and  now  they've  expanded  greatly 
beyond  their  original  efforts,  and  they 
seem  to  have  done  it  right!  I've  been  able 
to  copy  signals  on  the  TS-S70S,  buried  in 
so  much  noise  that  I  couldn't  copy  on  other 
receivers,  and  that's  what  its  all  about. 
You  can't  work  them  if  you  can't  hear  them. 

Description  of  the  radio: 

Lets  start  with  the  receiver,  since  it 
is  what  you  would  spend  your  time  listen- 
ing to,  not  the  transmitted  signal.  It  is  a 
quadruple  conversion  type  superhetero- 
dyne. The  frequencies  used  are  ist:  73.05 
MHz;  2nd:  8.S3  MHz;  3rd  455  kHz  and  4th: 
11.3  kHz,  All  filters  are  included  in  the 
radio.  The  IF  filtering  is  mainly  done  by  the 
DSP.  In  addition  to  the  DSP  IF  filtering,  the 
radio  contains  nine  crystal  or  ceramic  fil- 
ters located  in  the  first  three  of  the  four 
IF  frequencies,  to  act  as  additional  band- 
width limiters.  These  are  automatically 
selected  by  mode  and  operator-selected. 

CW  bandwidths  range  from  I  kHz 
down  to  50  Hz  in  six  steps.  On  FSK  they 


range  from  1.5  kHz  to  250  Hz  in  four  steps 
and  on  FIVl  six  different  widths  from  14  kHz 
to  5  kHz. 

On  SSB,  slope  tuning  may  be  used, 
resulting  in  twelve  different  widths  rang- 
ing from  1.4  kHz  up  to  6.0  kHz.  Six  band- 
widths  on  AM  complete  the  possibilities. 

The  reason  that  it  is  important  to 
process  the  signal  at  IF  instead  of  audio^ 
is  that  once  the  signal  has  been  detected, 
the  DSP  has  lost  a  lot  of  the  information 
that  it  requires  to  discriminate  between 
noise  and  intelligence.  For  the  most  effi- 
cient transfer  of  voEce  or  data,  the  receive 
filter  must  be  matched  to  the  transmitted 
signal,  and  predetection  filtering  is  the 
optimum  method-  It  makes  littte  sense  to 
have  an  overly  wfde  bandwidth,  and  to  at- 
tempt to  make  up  for  that  by  using  a  nar- 
row audio  filter.  Certain  artifacts  will  now 
ride  along  with  the  desired  signal  that 
make  it  very  difficult  to  separate  the 
desired  signal  from  the  noise. 

A  digital  signal  processor  is  a  very 
specialized  type  of  microprocessor.  It 
crunches  numbers,  and  in  this  case  two 
DSP  chips  do  it  very  quickly.  In  the  receive 
mode,  the  analog  signal  is  mixed  down  to 
a  very  low  intermediate  frequency  of  11.3 
kHz  and  converted  into  a  digital  stream  of 
numbers.  The  DSP  acts  as  IF  filter,  de- 
modulator, AGC  processor,  squelch  proces- 
sor and — very  importantfy^ — as  a  noise  pro- 
cessor. All  of  this  occurs  in  a  section  of 
the  radio  which  doesn't  have  any  service 
adjustments! 

When  transmitting,  the  modulation 
with  the  exception  of  FM,  is  generated  by 


the  DSP,  which  also  serves  as  a 
microphone  AGC  amplifier,  voice  equalizer. 
speech  processor,  VOX  controller  and 
sidetone  generator,  Whew!,  what  a  busy 
region  of  the  radio.  Suffice  it  to  say  that 
this  is  one  complex  system 

The  DSP  section  of  this  radio  con- 
sists of  two  Motorola  DSP56002FC240 
132  pin,  24  bit  chips  with  a  claimed  dy- 
namic range  of  144  (SB.  The  IF  to  digital 
converter  is  an  IS  bit  sigma-delta  (also 
known  as  a  one  bit)  A/D  converter.  The  IF 
is  highly  over-sampled,  resulting  in  a  very 
quiet  digital  signal  with  a  very  large 
dynamic  range- 

The  DSP  IF  filtering  creates  filters 
that  have  shape  factors,  pass  band  flat- 
ness, very  high  out-of-pass  band  attenua- 
tion  and  phase  characteristics  that  are 
impossible  to  build  any  other  way. 

The  transmitted  signals  are  gen- 
erated in  the  DSP,  and  mixed  up  several 
times  to  the  transmit  frequency,  and  am- 
plified by  the  final  amplifier  unit.  The  RF 
portion  of  the  transmitter,  for  the  most 
part,  is  very  similar  to  that  of  the  TS-S50S. 

The  frequency  synthesizer  consists 
of  three  phase  lock  loops  and  three  direct 
digital  synthesizers,  all  controlled  by  a 
CPU-  A  20  MHz  crystal  oscillator  serves 
as  the  only  reference  oscillator  in  the  ra- 
dio. The  result  seems  to  be  a  very  fast, 
quiet  radio. 

Using  the  radio: 

My  approach  to  writing  the  eval- 
uation of  the  radio  was  to  ask  friends  of 
mine  to  use  the  radio,  and  give  me  their 
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opinions.  I  didn't  expect  a  consensus,  but 
f  think  several  opinfons  and  observations 
are  valuable. 

White  this  radio  is  user  friendly,  it 
will  require  studying  the  instruction  manual 
and  practice  to  be  able  to  take  fuJI  advan- 
tage of  the  radio's  unique  features,  it's 
not  a  beginner  s  radio.  It  would  be  a  waste 
of  money  to  buy  a  piece  of  equipment  such 
as  tills  and  not  be  able  to  take  full 
advantage  of  what  it  has  to  offer. 

Tiie  TS-870S  comes  with  a  built-in 
antenna  tuner  and  doesn't  require  (or  will 
accept)  any  additional  IF  filters,  all  are 
already  synthesized  by  the  DSP.  A  sophis- 
ticated CW  keyer  is  also  included  with  the 
radio.  It  will  operate  from  six  to  sixty  words 
per  minute,  and  emulates  the  K  1  Logikey. 
A  normal  key  or  paddle  is  all  that's  needed 
to  get  on  CW.  The  radio  will  store  four  CW 
messages  with  a  total  of  220  characters. 
This  sounds  like  a  great  feature  for  con- 
testing. Options  include  a  voice  syn- 
thesizer, a  digital  recording  system,  and  a 
high  stability  temperature-compensated 
crystaJ  oscillator.  An  8.83  MHz  full  band- 
widtii  IF  output  is  provided  on  the  rear 
panel  to  be  used  with  a  station  monitor 
such  as  the  older  Kenwood  SM-220  or 
current  SM-230, 

DR  Ulrich  Rohde  KA2WEH,  well 
known  for  his  communications  books  and 
articles  In  amateur  publications  was  a 
consultant  for  Kenwood  on  the  design  of 
the  receiver.  His  insistence  that  PIN  di- 
odes, rather  than  silicon  PN  switching  di- 
odes be  used  in  critical  spots  in  the  re- 
ceiver front  endn  has  resulted  in  a  receiver 
with  great  immunity  to  overload.  He  had 
the  use  of  a  pre-production  radio  this  sum- 
mer and  the  opportunity  to  make  some  so- 
phisticated measurements,  i  use  his 
results  with  his  permission. 

Phase  Noise;  -120  dBc/Hz  at  10 
kHz,  -126  dBc/Hz  at  20  kHz 

This  indicated  a  very  quiet  frequency 
synthesizer,  resulting  In  a  narrow  transmit- 
ted  nofse  signal,  and  low  reciprocal 
mixing  in  the  receiver. 

Third  Order  Intercept  Point:  22  dBm 
with  AJP  on. 

Second  Order  intercept  Point;  64 
dBm  with  AlP  on. 

This  indicated  the  ability  to  reject  in- 
terference when  there  are  many  strong 
signals  inside  and  outside  of  the  band. 

Dynamic  Range:  95.3  dB  with  AlP 
on,  91.6  dB  with  preamp  on. 

Ulrich  said  to  me  that  he  considered 
the  receiver  In  the  TS  870S  the  best 
currently  available  at  its  price. 

The  display  is  similar  to  that  cur- 
rently used  in  the  Kenwood  models  TS- 
950SDX  and  TS-450S.  It  is  a  good-looking 
multi-colored  display,  carefully  thought-out 
to  help  the  operator.  The  only  shortcoming 
of  this  type  of  display  is  that  is  very  hard 
to  see  in  bright  sunlight.  Tve  used  both 
the  TS-450S  and  the  TS-S70S  in  my  car, 
and  while  most  operators  won't  use  this 
radio  mobile  or  outdoors,  it's  something 
to  consider. 

Unlike  aJI  other  Kenwood  High  Fre- 
quency radios^  the  front  feet  don't  raise 
up.  If  you  want  the  radio  to  tilt  up  to  face 
you,  you'll  have  to  put  something  under 
the  front  or  build  a  ramp.  The  main  tuning 
knob  now  has  a  rubber  cover  around  the 
outside  and  a  depression  on  the  front  for 


your  finger,  but  doesn't  have  any  ad- 
justable friction  adjustment.  There  are  two 

tuning  rates  available  on  the  main  knob, 
and  a  much  faster  rate  using  the  M.CH/ 
VFO.CH.  control.  I  find  the  rate  and  feel  to 
be  very  comfortable.  Push-buttons  either 
light  up  when  they  are  in  the  on  positfon, 
or  light  up  an  indicator  on  the  display  to 
indicate  the  state  that  they  are  in. 

The  instruction  manual  is  very  well- 
wrftten  and  illustrated.  The  introduction 
and  one  page  of  the  appendix  explains 
something  about  tlie  DSP  and  how  it  is 
used.  Aiso  included  are  sections  on  stan- 
dard time  stations,  the  NCDXF/IARU  bea- 
con networl^,  HF  beacons  and  the  short- 
wave broadcast  bands.  The  remainder  of 
the  appendix  explains  the  digital  interface 
for  computer  control  (using  RS-232C). 

Computer  Control  Of  The 
TS-870S: 

The  TS-870S  includes  a  built-in  RS- 
232C  port  and  comes  with  two  3,5  inch 
floppy  disks,  containing  a  DOS-  or  Win^ 
dows-compatible  software  program  called 
Radio  Control  Program™.  RCP  will  allow 
complete  controi  of  the  radio  via  a  per- 
sonal computer.  It  wiM  let  you  use  or  cre- 
ate a  virtual  radio"  on  your  screen.  As 
long  as  you  can  provide  a  two  way  commu- 
nications path  at  baud  rates  of  from  1200 
to  57600  bps,  and  audio  lines,  you  can 
completely  control  the  radio,  and  locate  it 
anywhere!  Optional  software  modules  are 
available  from  DynaNet  Corporation.  The 
S70S  can  also  transfer  data  (receive  fre- 
quency and  receive  mode)  to  another  870S 
or  four  other  types  of  Kenwood 
transceivers. 

The  microphone  supplied  with  the  ra- 
dio is  the  IV1C-43S  hand  mic,  the  same 
that  has  been  used  for  many  years.  This 
microphone  provides  up  and  down  buttons 
for  changing  frequency  or  memories,  but 
no  "soft  i^eys"  as  on  the  TS-50S  and  TS 
60S  microphone.  I  would  suspect  that 
most  buyers  will  opt  for  some  sort  of  desk 
mic. 

The  TS-S70S  is  a  descendent  of  the 
TS-850S.  The  dimensions  are  exactly  the 
same  and  at  25  pounds  weighs  only  one 
pound  more.  Someone  comfortable  with 
the  operations  of  the  850  would  feel  at 
home  using  the  870. 

At  a  list  price  of  $3199.  and  con- 
sidering the  typical  dealer  discounts,  the 
selling  price  shouldn't  be  much  more  than 
the  TS-850S,  especially  if  you  loaded  up 
the  850  with  a  bunch  of  IF  filters, 

Best  points: 

•  The  ability  to  survive  in  a  crowded  noise 

fiiled  band. 

•  Many    bandwidths    in    each    mode 

without  having  to  buy  additional 
filters. 

•  It  is  also  a  well-thought  out  contest  ra- 

dio. The  built-in  antenna  switch,  so 
that  two  different  antennas  can  be 
used,  even  in  the  same  band. 

•  The  provision  for  an  additional  receiver  to 

share  the  same  antenna  as  the  one 
currently  in  use  by  the  870, 

•  One  of  the  features  we  liked  most  was  the 

ability  to  adjust  the  transmit  voice  frequency 
equalization  and  voice  processing  to  pro- 
duce the  best  sounding  signal  for  an  individ- 
ual voice,  and  to  monitor  the  results.  The 
reports  on  the  air  impressed  many. 


•  It  was  also  agreed  that  the  noise 

blanker  (which  is  adjustable  from  the 
front  panel)  was  also  very  effective. 

•  An  innovation  which  also  received  a 

good  review  was  the  ability  to  program 
the  receiver  for  a  very  fast  AGO  re- 
lease time  on  CW.  When  working  a 
weal<  DX  station  being  called  by  very 
much  stronger  local  stations^  the  re- 
ceiver would  almost  instantiy  recover 
from  the  stronger  stations, 

•  The   antenna  tuner  is    a   real    im- 

provement    over     anything     that 
Kenwood  has  offered  in  the  past.  First 
it's  very  fast.  Whether  you're  just 
changing  bands  and  the  tuner  is  go- 
ing to  a  memory  location  or  you  are 
attempting  to  match  an  antenna,  it 
just  takes  a  few  moments  to  tune  and 
stop. 
The  numbers  in  the  book  don't  indi- 
cate the  apparent  range  of  impedances 
that  it  is  able  to  match.  I  was  able  to  match 
a  twenty  meter  mobile  antenna  on  both  40 
and  15  meters  as  well  as  the  intended  20 
meter  band.  At  home,  a  random  length  di- 
pole  matched  on  most  bands.  Of  course 
matching  isn't  everything,  a  non-resonant 
antenna  still  is  usually  a  poor  radiator,  and 
a  tuner  isn't  going  to  change  that. 

In  another  novei  change  from  the 
Kenwood  past,  the  antenna  tuner  may  also 
be  used  during  receive.  This  will  result  in 
greater  immunity  from  QRM  caused  by 
strong  out  of  band  stations,  and  if  your 
antenna  isn't  well-matched  will  raise  the 
received  signal  strength.  I  had  modified  my 
TS-440S  auto  tuner  years  ago  to  do  this, 
and  found  it  be  a  worthwhile  feature, 
especially  when  operating  mobile. 

The  antenna  tuner  has  IS  preset 
memory  frequency  segments.  This  enables 
you  to  have  one  setting  for  the  CW  portion 
of  most  bands  and  another  for  the  phone 
portion,  In  addition  you  can  preset  either 
antenna  connector  1  or  connector  2  (ANT 
It  ANT  2)  for  the  same  portions, 
Frequency  Bands 

While  the  receiver  covers  the  entire 
range  from  30  kHz  to  30  MHz.  the  trans- 
mitter will  not  operate  outside  of  the  U.S. 
assigned  bands — not  by  even  ten  hertzl 
MARS  and  CAP  modification  data  wiil  be 
available  for  those  properly  licensed. 

This  radio  contains  a  6S  item  menu, 
which  enables  you  to  set  up  the  radio  ex- 
actly the  way  you  want  it.  This  also  elimi- 
nates many  panel  or  hidden  controls,  such 
as  VOX,  CW  pitch,  display  dim  and  more. 
There  are  actually  two  main  menus.  A  and 
B.  They  are  the  same,  and  may  be  set 
separately  for  different  situations  such  as 
normal  operating  and  contesting.  You  can 
switch  between  them  at  will.  Also  you  can 
assign  the  most  often  needed  menu  func- 
tions to  a  quick  menu  for  fast  access, 
without  calling  up  a  main  one. 

When  you  temporarily  want  to  return 
the  menu  to  the  default  settings,  it  can 
be  done  by  turning  off  the  power,  holding 
the  CLR  button  and  turning  the  power  on. 
To  return  to  the  original  settings,  turn  off 
the  power  and  turn  it  on  again. 

The  front  panel  meter  serves  up  to 
Sfx  different  functions,  and  consists  of  a 
multi-colored  curved  bar  graph,  that  looks 
somewhat  like  a  mechanical  meter.  An 
unusual  feature  is  that  the  relative  band- 
width  and    position   of  the   pass   band 
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tuning  is  graphically  displayed.  This  is  a 
really  ntce  feature  because  it  iostaritty 
shows  how  the  receiver  filtering  is  set  up. 

The  receiver  sports  three  new  but- 
tons  which  use  the  unique  features  of  the 
DSP,  The  first  button  is  AUTO  NOTCH.  This 
introduces  an  automatic  very  deep  notch 
in  the  receiver  IF  to  eliminate  a  heterodyne 
that  may  interfere  with  a  SSB  transmis- 
sion* By  doing  the  processing  at  IF  rather 
than  at  audio,  a  strong  carrier  won't  cap^ 
ture  the  AGC,  and  reduce  the  tiesfred 
signal's  strength. 

The  second  button  Is  called  BEAT 
CANCEL.  Used  on  either  SSB  or  AM  this 
button  enables  an  audfo  notch  filter  that 
will  reduce  or  eliminate  interfering  tones* 
This  function  is  also  more  effective  at  re- 
moving low-ievel  tones  than  AUTO  NOTCH. 

The  third  button  is  caffed  NR  or 
noise  reduction.  This  uses  the  DSP  on  All 
modes  except  FM  to  improve  the  signal  to 
noise  ratio  of  received  signals.  A  differ- 
ent method  is  used  on  voice  modes  than 
is  used  in  CW  or  FSK.  An  adaptive  filter 
analy^es  speech  patterns  and  forms  a  vari* 
able  filter  around  the  received  signal* 
Kenwood  calls  this  method  Speech  Pro- 
cessing/Auto Correlatfon  (SPAC).  On  CW 
and  FSK  the  preferred  method  is  the  Line 
inhancer  Method  or  LEM. 

Negatives 

Like  any  new  product,  some  things 
will  require  time  and  experience  to  perform 
the  best  they  can.  The  radio  that  I  had  for 
evaluation  was  a  pre-production  model, 


and  some  of  the  mm  or  things  my  fellow 
evaluators  and  I  didn't  like  may  be  taken 
care  of  in  production: 

•  It  will  take  some  study  and  practice  to 

master. 

•  The  poorly  contrasting  display  fn 

sunlight. 

•  Lack  of  extending  front  feet* 

•  It  was  reported  by  some  that  the  re- 

ceiver audio  was  distorted  and  lacked 
adequate  frequency  response. 

•  The  radio  doesn't  incEude  a  power  sup- 

ply but  requires  a  separate  DC  power 
supply  capable  of  delivering  13.8  VDC 
with  a  current  capacity  of  22.5  A  or 
more, 

•  An  internal  speaker  \s  mounted  on  the 

top  cover  and  it  sounds  all  right,  but  I 
would  recommend  a  good  quality  ex- 
ternal speaker  or  earphones  for 
serious  operating. 
Buying  a  major  piece  of  radio  equip- 
ment  such  as  the  TS-S70S  (or  any  other 
radio)  requires  an  informed  decision  on  the 
part  of  the  buyer.  I  would  certainly  sug- 
gest that  you  spend  some  time  in  front  of 
the  radio,  and  see  if  it  is  able  to  do  what 
you  want  it  to.  What  seems  wonderful  to 
someone  else,  may  not  be  what  you  need. 
Talk  to  others  who  have  used  the  equip- 
ment and  then  make  your  own  decision 
based  on  your  own  needs-  tastes  and 
experience* 

A  friendly  piece  of  advice  from  some- 
one who  has  worked  on  a  lot  of  amateur 
radio  gear:  If  you  have  trouble  with  a 


sophisticated  radio  such  as  this,  don't  try 
to  repair  it  yourself,  and  don*t  take  it  to 
'Mr.  Fixit'.  There  are  very  few  service  ad- 
justments inside,  and  it  takes  special 
tools,  a  lot  of  experience,  good  test  equip- 
ment as  well  as  the  service  manual  to 
make  it  well  again.  This  is  no  place  for 
guessing  and  substitute  parts.  Q 

Biography 

First  Licensed  in  1956  qs  a  novice 
(KN6YAZ)  while  in  Jn  Hiuh  SclwoK 
Sittan  Umdau  now  holds  an  Exjra 
Class  License,  K6YAZ*  He  has 
worked  in  commercial  tele  vis  ion, 
aerospace,  and  communications 
electronics,  and  is  urreniiy  working 
as  an  Engineer  for  Standard  Com-* 
nutnications  Corp..  working  on  land 
mobile  radio  and  marine  electronics 
products, 

Mr.  Landau  would  like  to  thank 
Randy  Powell,  NZ6N,  A I  Mandel 
WB6RGF  and  Ulrich  Rahde 
KA2WEH  for  their  help  with  the 
evalualiou.  And  a  special  thanks  to 
the  people  at  Kenwood  for  the  loan 
of  I  he  radio  along  with  the 
documentation  and  software.  Com- 
ments to:  (8I8f  203-20H0 


Inside  the  TS-87()S  HFTninscciver. 
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Number45  on  your  Feedback  card 


A  Problem  Under 
The  Aurora  Borealis 

(Or,  a  ham's  Christmas  Fable  from  our  Hamily  to  yours!) 


By  the  Reinhardt  Family,  Jeff  KM6II;  Melissa  KD6BIT,  Jessica  KD6ARA  and  Steven  KE6PNA 

(Just  a  little  south  of  the  North  Pole,  according  to  Steven) 


In  a  quantlr>'  about  selecting  a  per 
sonalizol  call  sign?  You  anen'l  Ihe 
only  one.  Selecting  a  call  tiiai's  just  right  is 
a  problem  tiiat  reaches  from  your  house  ail  the 
way  10  Uie  North  Pole! 

Santa  found  liimsetf  in  a  real  dilemma, '  This 
is  worse  tiian  the  years  with  no  snow."  he 
thought  to  liiinself.  There  before  him  was  a 
blank  fonn  lie  had  been  staring  at  for  at  least 
two  hours,  "ntis  is  silly/'  he  mused.  "Fm  fall- 
ing behind  on  Heading  letters  torn  the  children, 
the  elves  need  some  assistance  and  supervi- 
sion, tiie  rcindecr  need  feeding  and  all  I  can 
think  about  is  titis  blasted  form." 

"Why  the  worried  look,  DearT'  Santa 
smiled  at  the  voice  of  Mrs.  Claus,  which  al- 
ways soundetl  so  s^Kjtliing.  "It's  this  personal- 
ized call  sign  thing/'  he  leptied.  "I  need  a  ham 
call  sign  that's  distinctive  and  an  identifier  like 
no  other.  Ever  since  this  has  been  kicked 
around  in  a  few  countries,  it's  caught  on  like 
wild  fire.'' 

"Weil,  why  don't  you  get  up  and  Uiink  on  it 
while  you  do  a  few  chores/'  she  said,  picking 
up  a  plate  with  but  a  few  remaining  cookie 
cnuiibs.  'I'm  sure  the  exercise  will  do  you 
goodj  with  only  a  few  days  remaining  liefoiB 
Christmas/' 

Santa  made  his  w^ay  out  to  die  toy  shop. 
There  he  encouniered  his  busy  assistants  mer- 
rily working  away.  He  asked  Mike  what  he 
thought  a  good  call  sign  ntight  be,  "Hmmm, 
Im^iw  about  something  cuic,  like  PIXIET'  Santa 
smiled,  'That's  a  good  start!  Any  iiioreT' 
'*We1l,  there's  LIST,  which  we  work  from, 
KIDS,  who  we  work  for,  ST0CKG  which 
you  stufi;  D0LLS  for  the  giils,  TR8NS  for  the 
boys  and  the  GIFTS  that  you  bring f*  Santa 
chuckled,  "All  good  ideas,  my  taitiiful  triendl" 

Tttiiiking  on  tiie  suggestions.  Santa  wan- 
dered over  to  Kit  liis  weatlier  forecasten  "How 
ai^  tltings  looking  for  the  24tii,  Kit?'  "Looking 
greaL  Santa,  should  be  just  right  for  a  sleigh 
ride.  But  w^hy  ,so  distracted?'  he  asked,  noting 
tiiai  Santa's  mind  seemed  to  be  elsewhere. 
Santa  related  tlie  personalized  call  sign  prob- 
lem. Kit,  an  avid  DX  chaser,  said,  "No  prob- 
lem! hi  my  line  of  work  1  gel  call  sign  ideas  all 
tlie  timc!^^  "Like  what?^  aske<l  Santa.  "Well  in 


a  few  days  your  sleigti  will  make  its  way 
dirough  the  DRIFTS,  and  tiie  FL8KES,  tire  air 
will  he  FR0STY  and  tiiere  wiU  be  plenty  of 
SN0W.  And  you  iT;mcmber  a  few  years  ago 
when  it  was  so  F0GGY?  ITiat  often  happens 
in  WINTR.  Great  night  for  one  of  tiie  R8NDR 
as  I  i^ecall!"  Santa  flashed  a  broad  smile  tiiat 
caused  his  wi!Te-rimmed  glasses  to  rise  on  his 
nose.  "Kit,  you've  convinced  me  there  an: 
plenty  of  good  call  signs  to  choose  from.  And 
as  a  citizen  of  the  world  1  can  use  any  prellx  I 
want!" 

Kit*s  comment  about  the  reindeer  reminded 
Santa  that  lie  had  to  make  a  trip  to  their  bam. 
On  entering  he  saw  Morris,  a  trusted  helper 
who  loved  tlie  four-legg^  fiientb.  Santa  asked 
Monis  if  he  had  any  ideas  on  a  custom  call. 
''Well,  as  you  know  I  love  CW  and  diat's  why  I 
like  these  reindeer.  They  talk  to  me!"  *They 
do?'  said  Santa  incredulously.  "Indeed — tisten 
to  tiieir  hooves  on  (he  wooden  floor." 

Santa  tiad  always  dismissed  the  reindeei  's 
tapping  as  a  restiessness  to  take  to  the  night  sky, 
but  tisiening  more  clasely,  Santa  heard  some 
distinct  calls  in  Moise  code — 'Tfiai's 
C0Mlir!"  he  excktimed.  *^And  tiiere's 
D0NNR,  hmmm  QPID!"  he  roared. 
*D8SHR,  VIXEN,  BLITZN,  D8NCR,  and 
PR8NCR!''  But  a  noise  from  the  corner  sent 
him  into  gales  of  laughter,  "Oh,  1  couldn't  for- 
get yoiu  Rudolph,"  as  tlie  hoof  lapped  out 
RN0SE-  'But  i  can't  believe  yon  boys  are  so 
gtTod  at  CW."  Santa  laughed  again  as  they  all 
tapped  out  SL8GH  together. 

He  left  the  bam  stiJl  aiaring  when  he  passed 
the  familiar  landmark,  a  snow-covered  post  in 
the  ground,  with  a  led  stripe  reminiscent  of  a 
candy  cane,  '\By  goily,  1  can  get  in  tiie  spirit  of 
tftis,  too/'  he  thought  "Why  right  there  is  a 
good  call  sign,  NP0LE!" 

As  he  made  his  way  into  his  office, 
thoughts  of  Christmases  past  came 
back.  His  mind  was  really  working  now, 
as  he  began  to  doodle  on  a  piece  of 
p  a  p  c  r . . .  C  H  1  M  N  Y .  .  .  h  m  m  ,  h  a  s 
possibilities. ..R0OR„no,  but  he  smiled, 
remembering  he  would  have  to  duck  un- 
der a  few^  antennas  while  up 
t  h  e  r  e . . ,  B  0  W  S ,  m  a  y  b  e . . ,  B  0  X  E  S , 


no... KRIS  or  KRlNGL?...one  seemed 
to  need  the  other...N  ICK?  Maybe. 

He  did  some  letter  reading  and  flipped  on  his 
radio.  Alter  listening  to  one  80  meter  rag-chew, 
Santa  turned  it  oil"  musing  that  for  some  of 
ti¥?se  hams  C0AL  might  be  a  suitable  call  sign 
in  their  Intiirc!  He  left  the  office,  tired  but 
cheered  by  the  paxluctive  evening.  As  he 
passed  under  tiie  rcxif  ovcriiang  lie  wondered 
aloud  about  ICICLE  as  he  saw  one  hanging 
there,  but  dismissed  the  thought.  He  made  liis 
way  back  to  the  kitchen  and  Mrs.  Claus  was 
humming  a  song,  '^K8R0L"  he  said  to  liimselC 
But  Mi^.  Claus  heard  him  and  said,  "Stiti 
working  on  that  call  sign  thing,  dear?'  "Yes/' 
he  said*  "And  I've  had  sornc  splendid  sugges- 
tions, but  1  sdll  haven't  lieairi  one  tiiat  really 
does  it  for  me."  ''Well  F  ve  had  some  ideas,  too. 
Care  to  hear  them?'  *'Of  course  my  love/'  She 
handed  him  a  plate  and  a  glass  of  milk."  On  the 
plate  tiieiie's  one  of  your  favorites,  CO0KIE. 
Eat  too  many  and  you'll  be  R0UND!"  'T  al- 
ready am !"  They  laughed  together. 

Mrs.  Santa  then  showed  a  dreamy  look 
in  her  eyes,  ''How  about  N0EL?'  Santa 
smiled  warmly;  'That's  closer,  he  said." 
She  continued.  ''There's  always 
JINGL;  how  about  H0LLY?  No?  Or 
the  many  J0YS  you  bring?  And  re- 
member, GIVER  is  you  down  to  a 
dimple/'  she  said.  **J0LLY  describes 
you  welt.  And  let's  not  forget  the 
S0OT  1  have  to  get  out  of  your  cloth- 
ing!" Santa  laughed  aloud  and  he 
said,  you've  done  it  my  dear!" 
"S0OT7,"  she  inquired?  "No,  you 
have  me  laughing. ..he  walked  over  to 
the  license  form  and  filled  out  H0HO 
on  the  fir"st  r'cquest  line,  '*They  should 
know  me  all  over  the  world  by  this 
one!"  They  hugged  and  both  reflected 
on  the  beauty  of  laughter  and  giving 
and  how  they  fit  together  so  well, 

(The  authors  apologize  if  any  of  the 
aforementioned  call  signs  are  already 
in  use,  hut  remember,  Santa  was  only 
brainstorming.  And  if  one  of  the  calls 
is  yours,  how  lucky  you  are!  Merry 
Christmas!) 
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Nikola  Tesla 
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The  First  Radio  Amateur 

And  the  real  inventor  of  radio 

John  Wagner  W8AHB 


Nikola  Tesla  was  horn  in  1856, 
and  by  ihc  time  he  was  26  he 
had  invented  the  rotating  mag- 
netic field  principle.  This  discovery 
made  possible  Ihe  generation  imd  distri- 
bution over  long  distances  virtually  un- 
limiled  electrical  energy  in  the  form  of 
60  cycle  alternating  current.  This  in- 
cluded the  invention  of  the  ac  generator, 
the  ac  motor,  and  the  transfunner 

He  then  moved  on  to  explore  the 
world  of  high  rrcquency  phenomena. 
By  1890  he  liad  conceived  his  ramous 


*TcsIa  coil,"  still  used  as  a  major  com- 
ponent in  numerous  eleciRmic  devices. 
By  1893  he  had  conceived,  explained, 
and  demonsiraled  Ihe  "four- tuned  cir- 
cuits," using  the  theories  of  Maxwell 
and  Hertz  for  the  transmission  of  intelli- 
gence. The  circuits  were  tuned  to  reso- 
nance w  ith  each  other*  two  on  the  trans- 
mitting side  and  two  on  the  receiving 
side,  using  a  Geissler  tulx^  detector.  His 
apparatus  used  the  llrst  antenna,  as  well 
a^i  a  ground  connection,  plus  an 
antenna-ground      circuit       containing 
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Inductance  and  capacity.  Yes,  he  in- 
vented tlie  luned  circuit!  In  1893  he 
made  the  first  "wireless"  ti'ansmission 
before  the  National  Electric  Light  Asso- 
ciation in  St,  Louis,  and  it  is  this  essen- 
tial understanding  that  exists  today  in 
all  mcxlern  radios.  These  principles 
served  as  the  foundation  for  his  U.S. 
patents  that  c\  cntually  had  priority  over 
Marconi's  basic  patents. 

Most  amateurs  are  unaware  of  what 
happened  June  2L  1 943.  when  the 
United  States  Supreme  Court  made  a 
landmark  decision  that  essentially 
settled  the  long  dispute  between 
Marconi  and  Tesla.  The  court's  decision 
on  Case  No.  369,  identified  as  "Marconi 
Wireless  Telegraph  Company  of 
America  vs.  United  Stales,**  rendered 
invalid  Marconi's  basic  patent  No* 
763 J72  dated  June  28,  mu.  Tesla\s 
patent  No.  645,576  of  March  20,  1900, 
and  its  subdivision  paleni  fur  apparatus 
No.  649,621  dated  May  15,  1900,  had 
priority.  The  court  also  cited  John 
Stones  patent  No,  714,756  dated  De- 
cember 2,  1902,  incorporating  greater 
tuning  selectivity,  and  Sir  Oliver 
Lodge's  patent  No.  609, 1 54  dated  Au- 
gust 16,  1898,  pruvidtng  variable 
inductance  tuning. 

The  following  dennititm  served  the 
Supreme  Court  well  because  it  was  then 
able  to  render  a  just  decision:  "A  radio 
communication  system  requires  two 
tuned  circuits  each  at  the  transmitter 
and  receiver,  all  (out  luned  to  the  same 
frequency,"  It  is  this  *Tour-tuned  circuit 
invention"  that  Tesla  patented.  This  en- 
abled the  high  coun  to  give  him  priority 
for  these  necessary  basic  elements  of 
'Virclessr  without  which  there  would 
be  no  foundation  for  future 
advancements. 

Most  historians  tend  to  attribute  the 
birth  of  radio  Uj  the  early  technologists 
who  made  the  llrst  refinements,  but  it 
was  Tesla  who  had  laid  the  foundation- 
Historians  also  give  great  praise,  and 
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correctly  so,  lo  such  men  as  Maxwell 
ami  Hertz  for  their  monumenta!  work  in 
wave  theory,  Unfortunaiely.  Tesla"s  great- 
est conlrihutions,  AC  pt^wer  dislrihiilion 
and  fundamentals  of  radio  have  largely 
been  forgotten. 

It  is  easy  to  undci'sland  why  so  many 
people  have  a  distorted  understanding  of 
just  who  was  the  real  inventor  of  radio. 
The  newspapers  hailed  Marconi's  tirst 
syccessful  ininsadaniic  radio  transmis- 
sion; then  textbooks  followed  with  their 
depiction  of  ihat  exciting  evenL  Botli  me- 
dia sources  had  already  raised  the  flag  of 
victory  tor  Marconi,  much  to  Tcsla's  dis- 
may, since  he  had  done  much  of  the 
pioneering  work. 

A  similar  media  htiiz  is  responsible  for 
Thomas  Edison  becoming  a  familiar 
household  name.  In  reality  Edison  did  not 
create  nr  develop  our  system  of  alternat- 
ing cunenl  electricity.  Indeed,  he  fought 
its  adoption  bitterly,  choosing  instead  to 
promote  a  direct  ctirrent  system  that  had 
already  been  invented  by  others.  In  short. 
Edison's  brief  role  in  the  elccirical  power 
industry  w^as  that  of  an  entrepn^neur  who 
failed,  rather  than  an  inventor.  It  was 
Nikola  Tcsla's  discover)^  of  the  rotating 
magnetic  field  principle  in  18K2  and 
patented  in  1888  that  gives  ns  our  modem 
day  sy.stem  of  electrical  power 
distribution. 

In  1988-89  my  students  commissioned 
a  bust  of  Tesla  to  donate  to  a  hirge  mu- 
seum (any  large  museum).  After  discover- 
ing that  the  Division  of  Electricity  and 
Modem  Physics  section  of  the  National 
Museum  of  American  Hislorv  made  no 
recognition  of  Tesla.  we  offered  our  bust. 
The  curator  promptly  refused  the  offer, 
statins  thai  he  had  no  use  for  it.  Later  we 
discovered  thai  he  was  displaying  a  bust 
of  Edison  alongside  Tesla  s  induction  mo- 
tor. He  also  displa\ed  photographs  of  the 
Niagara  Falls  power  plant  next  to  one  of 
its  original  generators.  A  large  brass  in- 
scription phue  listed  Testa's  patents,  but 
with  no  mention  of  Tesla.  In  the  middle  of 
die  display  stood  a  life  size  replica  of 
Edison  with  the  caption,  "While  the 
Niagara  AC  plant  was  being  built  by 
Westinghouse,  Edison  was  busy  with 
other  important  diings."  The  caption  did 
not  explain  what  these  "other  important 
things"  were,  nor  why  this  was  relevant  to 
the  Niagara  power  plant. 

The  Smithsonian  Book  of  Invention  is  a 
prodigious  3/4  inch  thick  book  of 
America's  greatest  inventors  and  their  in- 
ventions* Tesla's  name  does  not  appear 
anywhere  in  that  publication.  One 
wonders  how  such  an  august  institution. 
with  all  the  learned  historians  in  their  em- 
ploy,    could     possibly     ignore    Tesla's 
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contributions  tn  their  chaptea^  depicting 
the  evolution  of  elecuic  power  and  ra- 
dio. 

Further  evidence  of  history  being  re- 
written is  seen  in  the  Smithsonian's  publi- 
cation, *The  Beginning  of  the  Electrical 
Age"  which  meticulously  traces  the  his- 
tory of  elecu'icity  from  Vol  La  to  Odison, 
naming  43  significant  conUibutors,  and 
yet  Tesla's  name  is  never  mentioned!  In- 
stead, it  shows  pictures  of  the  Niagara 
Falls  Power  project  with  the  inference  be- 
ing that  ihis  was  the  work  of  Rlison,  Yet 
it  was  Tesla's  polyphase  AC  system  that 
the  power  commission  adopted  and  H- 
censes  had  to  be  issued  to  use  Tesla's  pat- 
ents. Since  the  money  for  this  publication 
came  frtnn  the  Thomas  Alva  lEdison 
Foundation,  perhaps  this  explains  why 
Edison's  name  and  pictures  appear  so 
prominently  and  Tesla's  name  is  missing. 
Histoiy,  it  appears,  is  indeed  lor  sale  at 
the  Smithsonian. 

Radio  aiiiateurs  especially  should  take 
exception  lo  the  flagrant  disregard  for 
Unth  in  history  that  exists  in  the  Division 
of  Eleciriciiy  and  Modem  Physics  section 
of  the  National  Museum  of  American 
Histor>,  within  the  Smithsonian  Institu- 
tion. Why  docs  the  Smithsonian  have 
such  a  biased  view  of  electrical  history? 

Tesla's  induction  motor,  using  liis  ro- 
tating magnetic  field  principle,  provide 
us  otir  worldwide  svMcm  of  ahcmating 
current  electricity.  Few  j^etiple  realize  the 
carthshaking  importance  of  this  discov- 
er)'. Honored  engineers  liave  ranked  it  tJic 
electrical  equivalent  of  the  wheel 

Niels  Bohj^  in  1956  slated,  *Tcsla's 
most  ingenious  inventions  and  researches 
have  been  fundamental  lor  that  develop- 
ment which  so  deeply  inlluences  our 
whole  civilization  " 

Dr.  W.  H,  Eccles,  in  the  Proceedings  Of 
The  hisiiUiiion  Of  Elecrrical  Engineers. 
stated,  "Tesla  was  the  greatest  electrical 
inventor  we  have  had  on  our  mil  of  mem- 
bership; in  fact  we  might  go  as  far  as  to 
say  that  he  was  the  greatest  inventor  in 
the  realm  of  electrical  engineering." 

John  Stone  in  1917  stated,  ^Amony  all 
those,  the  name  of  Nikola  Tesla  stands 
out  most  prominently.  Tesla  with  his  al- 
most preternatural  insight  into  alternating 
current  phenomena  that  has  enabled  him 
some  years  before  to  rcvolutioni/.c  the  3r\ 
of  electric  power  transmission  through 
the  invention  of  the  intary  field  motor, 
knew  how  to  make  resonance  serve,  not 
merely  the  role  of  a  microscope,  to  make 
visible  the  electric  oscillations,  as  Hertz 
had  done,  but  he  made  it  serve  the  role  of 
a  siereopticon.  He  did  more  to  excite  in- 
tercsl  and  create  an  intelligent  under- 
standing of  these  phenomena  than  any- 


one else,  and  it  has  been  difficult  to  make 
any  but  unimportant  improvemenLs  in  the 
art  of  radio  telegraph)  without  traveling, 
part  of  the  way  at  least,  along  a  trail 
blazed  by  this  pioneer  who,  though  emi- 
nently ingenious,  practical  and  successful 
in  apparatus  he  devised  and  consU'uclcd, 
was  so  far  ahead  of  his  time  that  the  best 
of  us  then  mistook  him  for  a  dreamer." 

Lord  Kelvin  in  1896  stated.  ^Tesla  has 
contributed  more  to  electrical  science  than 
any  man  up  lo  his  lime." 

Tesla  was  recogni/ed  by  Ills  peers,  but 
then  largely  forgotten. 

Tesla  died  in  1943.  alotte  in  his  hotel 
nH)m  at  the  Hotel  New  Yorker,  sur- 
rounded by  a  world  t)f  technological 
progress  he  was  inslnmiental  in  creating. 
Yet  the  only  monument  lo  his  memory  in 
c>ur  country  is  a  statue  at  Niagara  Falls,  a 
gift  from  the  Ibrmer  counuy  of  Yugoslavia- 
He  is  one  of  tmly  two  Ajiicricans  honored  by 
the  Intematit>nii  Elecliitec^hnical  Congrcss 
in  Munich.  In  1936.  the  unit  of  magnetic  llux 
density  in  the  MKS  system  w^  designated 
die  tesl£L  Tiius,  his  name  is  alongside  only 
fifteen  others  such  as  Vt)Ita.  Faraday.  Ohm, 
Wan,  and  Ampeie.  Joseph  Henry  is  the  onfy 
other  American  so  hononxl. 

For  diose  who  are  old  enough  to  re- 
member, the  Smithsonian  Institution  car- 
ried on  a  similar  feud  with  the  Wright 
Brothers  that  lasted  45  years,  it  was  not 
until  December  1948.  after  we  had  en- 
tered the  jet  age-  that  its  officials  finally 
relinquished  their  demand  to  btinor 
Samuel  F  Langley,  whose  plane  did  not 
fiy.  He  was  Secretary  of  the  Smithsonian 
in  1903,  when  the  Wrights  Hew  their 
plane  at  Kitty  Hawk, 

At  best,  I  hope  to  btiild  enough  support 
from  the  ;uruiteur  nidio  community  lo  peti- 
tion the  Sm!thsJL>nian  ofllciaLs  to  honor  Tesla 
Certainly  there  is  overwhetmin"  evidence 
that  he  has  earned  his  place  in  hLsiory  in  our 
country^  pmmier  museum.  At  the  very  least, 
lliis  issue  might  sdmulate  stime  lively  discus- 
sions on  the  ham  bands. 

Note:  Testa  was,  in  my  estimation,  tiw 
single  gn'uiest  genius  in  liistory,  hi  mMtion 
to  mveming  electricity  as  h  e  hio\v  it  and  lay- 
ing the  gmundwork  for  mdio^  Tesla  also  in- 
vented the  electric  clocks  the  loud  speaker, 
the  fiuoresvent  lamp,  and  a  long  list  ofotlwr 
firsts.  A!  a  time  when  the  te^xi  fwoks  were 
claiming  ihat  voice  could  never  be  transmit- 
ted by  radio,  Tesla  was  planning  a  world  ra- 
dio bruadcasting  system  ami  was  building  n 
tower  (Ml  Long  Island  to  trcuisnutfree  electric 
power.  The  electric  ccmipanies,  seeing  this  as 
a  serious  threat  to  their  nuiking  ami  selling 
electricity,  got  together  and  put  Tesla  out  of 
business.  Please  help  put  lyressure  on  tlie 
Smithsonian  to  lecogaize  this  incredible 
getiius, — Wayne. 
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THE  POWER  STATION 

The  POWER  STATION  is  a  12V  x  7  AmpHr  gel-eel! 
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battery  is  completely  charged,  so  you  can  charge  it  even  when  it  has  only 
been  slightly  discharged,  (unlike  Ni-Cads  that  have  memory).  Our  charg- 
ing circuit  uses  voltage  sensing  circuitry,  other  brands  are  timed  chargers 
which  always  charge  the  battery  a  ful!  cycle,  this  damages  their  battery 
and  shortens  its'  life  if  it  only  needs  a  partial  charge.  The  POWER  STATION 
has  a  vottmeter  that  shows  the  exact  state  of  charge  of  the  battery,  not 
worthless  idiot  lights  that  tell  you  ^' YOUR  BATTERY  (S  NOW  DEAD/'  The 
voltmeter  can  even  be  used  to  measure  voltages  of  other  sources. 
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Ham  to  ham 


Number  50  on  your  Feedback  card 


Dave  Mifler,  NZ9E 
7462  Lawler  Avenue 
NilesJL  60714-3108 

Two  months  have  passed  now 
since  we  inaugurated  this  column 
within  the  pages  of  73  Amateur 
Radio  Today  magazine.  Input 
from  you,  the  reader,  has  begun 
to  matenaiize,  but  we  stiiJ  need 
a  much  more  enthusiastic  re- 
sponse in  order  to  fill  this  space 
with  the  very  best  of  information 
thafs  available.  We're  looking  for 
tips,  Ideas,  suggestions  and 
techniques  that  will  help  our 
other  readers  in  their  pursuit  of 
amateur  radio.  Whatever  you  feel 
might  be  helpful,  things  that 
you've  discovered  in  your  own 
ham  career  that  have  proven 
worthwhile,  both  technical  and 
from  an  operational  standpoint. 
Everyone  has  something  to  con- 
tribute, the  key  to  unlocking  the 
idea  for  the  rest  of  us  to  share  is 
to  sit  down  and  write  to  me  about 
it.  Make  your  point  as  clearly  as 
you  possibly  can,  including  all 
details,  schematics,  sketches, 
etc.  Whatever  you  feel  would  be 
helpful  to  get  your  point  across 
to  others.  One  of  the  secrets  to 
making  sure  that  your  written 
suggestion  dear,  is  to  have  a 
friend  read  it  over  first,  preferably 
one  who's  not  familiar  with  the 
idea.  If  he  has  any  questions, 
then  you'll  know  what  else  youH 
need  to  include  for  best  clarity. 
We're  looking  tor  workable, 
proven  ideas  and  suggestions, 
ones  that  witi  be  repeatable  by 
others  with  the  same  or  similar 
probiem  and  ones  that  haven't 
been  publislied  elsev^here.  Send 
your  contributions  to: 

73  Magazine's  Ham  To  Ham  col- 
umn 

c/o  Dave  Miller,  NZ9E 

7462  Lawler  Avenue  Miles,  tL 
60714-3106 

For  each  idea  used  within  this 
column,  Uncle  Wayne  will  send 
you  ten  reai  US,  dollars  for  your 
time,  trouble  and  postage  costs, 
but  the  real  satisfaction  is  in 
knowing  that  you'll  have  helped 
others  benefit  from  your 
experiences  and  knowledge. 

If  you've  sent  in  ideas  and 
suggestions  to  other  publica- 
tions, only  to  be  ignored  or  forced 
to  wait  for  months~-years?^to 


even  receive  a  response,  I  can 
guarantee  you  that  it  won  t  hap- 
pen this  time.  Tit  acknowledge  all 
legitimate  contributions  expedi- 
tiously^  giving  the  contributor  an 
Idea  of  whether  his  or  her  idea  will 
be  used,  and  roughly  when.  Noth- 
ing tums  people  off  more  quickly 
than  to  have  their  ideas  and  sug- 
gestions viewed  with  indlffer- 
ence...l  know... I  too  have  been 
ignored  at  times  by  other  publi- 
cations. I  promise  you  that  it  won't 
happen  here,  its  one  of  the  rea- 
sons  that  I  first  contacted  Uncle 
Wayne  about  starting  this  type  of 
column  in  the  pages  of 

73.  We  nee<i  a  place  where 
good  ideas  are  valued  enough  To 
be  treated  respectfuHy,  and  this 

IS  it. 

There  are  tons  of  good  ideas 
out  there.  With  alt  of  the  equip- 
ment now  available  to  the  aver- 
age ham  and  all  of  the  different 
and  varied  modes  of  operation, 
any  number  of  problems  and  their 
solutions  have  to  have  been  dis- 
covered by  Joe  or  Jane  average 
ham.  These  are  the  ones  1  want 
to  hear  from.  The  dyed-in-the- 
wool  engineers  and  contempla- 
tive theoretical  physicists  are 
welcome  to  send  their  thoughts, 
ideas  and  drawn-out  treatises  to 
the  other  magazines.  We're  look- 
ing for  real  hams  with  solutions 
to  real  ham-related  problems, 
within  the  down-to-earth  context 
of  our  hobby.  As  the  masthead 
says,  Ham  To  Ham,  not  physicist 
to  physicist  or  theoretician  to 
theoretician. 

By  the  way,  I've  no  problem 
with  engineers,  physicists  or  theo- 
reticians particularly,  if  s  just  that 
I  don't  think  that  most  other  hams 
are  really  all  that  interested  In 
long,  boring  solifoquEes  on  con- 
cepts that  can  be  explained  much 
more  succinctly.  Brevity  in  ex- 
planation is  often  the  key  to 
understanding;  if  s  surely  the  key 
to  staying  awake  after  a  long  day 
at  the  salt  mines  while  you  sit 
back  and  read  the  latest  issue  of 
73.  Not  everyone  who  reads  a 
magazine  like  this  one,  or  who 
holds  an  amateur  radio  license  for 
that  matter,  is  an  engineer,  nor 
may  they  be  involved  whatsoever 
in  the  electronics  profession  on  a 
day-to-day  basis.  I've  the  feeling 


that  most  of  the  folks  who  might 
be  reading  this  just  want  a 
straight-forward  solution  to  a  per- 
plexing  problem  within  the  hobby, 
and  thafs  where  this  column  is 
heading.  If  this  ts  vastly  different 
from  your  own  interests  In  the 
pursuit,  try  to  step  back  and  view 
it  from  that  perspective.  Now,  if 
what  Tve  said  is  already  your 
viewpoint,  or  you  can  at  least 
momentarily  make  it  your  view- 
point, then  sit  down  and  write 
about  some  of  the  things  youVe 
run  into  with  commercially  made 
equipment,  antennas,  station  ac- 
cessories, etc.  and  send  them  in 
to  me.  Knowledge  is  only  usable 
if  it's  in  understandable  form.  73 
Magazino  has  always  had  the 
reputation  of  being  a  practical 
showcase  for  real  hams,  with  real, 
duplicable  ideas  and  articles.  Let 
the  others  print  things  that  no  one 
wants  to  read,  build  or  do,  we'll 
stick  to  actual  reality,  not  virtual 
reality. 

When  you  do  contribute  ideas 
to  this  column,  however,  please 
try  to  be  fair  to  the  manufacturer 
of  the  item  if  you  have  a  sugges- 
tion for  an  improvement  Every- 
thing ever  made  can  be  improved 
upon.  Equipment  manufacturers 
often  sacrifice  one  feature  for 
another  or  they  may  drop  some- 
thing because  of  cost  and  com- 
petitive design  reasons.  We're 
usually  wrong  if  we  consider  ev- 
eryone other  than  ourselves  to  be 
fools'  We're  also  definitely  not 
looking  for  unsubstantiated  com- 
plaints nor  libelous  accusations 
about  any  particular  manufacturer 
or  company.  That's  not  the  pur- 
pose of  this  column.  Our  purpose 
is  simply  to  help  others  who  might 
be  experiencing  the  same  or  simi- 
lar problem  with  a  piece  of  gear, 
with  the  thought  in  mind  of  fixing 
the  problem,  not  fixing  the  blame 
for  it. 

Anything  in  and  around  the 
ham  shack  is  open  for  accep- 
tance on  this  page.  We're  all  in- 
volved in  electronics  in  general, 
as  well  as  in  amateur  radio  spe- 
cifically, so  consider  sending  in 
ideas  that  may  not  seem  solely 
for  use  in  ham  radio— though  I  do 
want  to  keep  the  main  focus  along 
the  ham  equipment  lines.  In  fact, 
my  first  tip  this  month  is  some- 
thing that  reaches  beyond  the 
ham  shack  and  into  the  world  of 
TV's,  VCR's,  etc,  as  well. 

A  Simple  Infrared  Control  Verifier 

Some  of  the  current  ham  gear 
is  showing   up  with  infrared 


remote  control  capabililieSi  Just 
like  the  vast  majority  of  new  TV 
sets,  home  VCR's,  stereo  audio 
setups,  etc.  Infrared  headsets 
and  microphones  have  also  in- 
vaded the  ham  shack  in  the  in- 
terest of  keeping  desktop  cable 
clutter  to  a  minimum. 

Here's  a  simple  way  that  you 
can  verify  if  your  hand-held  infra- 
red remote  transmitter  is  at  least 
putting  out  a  signal  when  a  but- 
ton is  depressed,  since  our  eyes 
can't  see  an  IR  beam  of  light  di- 
rectly. By  the  way,  many  of  the 
problems  with  infrared  remote 
controls  can  be  traced  to  a  faulty 
hand-held  transmitter  unit.  Either 
a  button(s)  not  making  good  con- 
tact, dead  batteries  or  batteries 
making  poor  contact  or  a  cracked 
PC  board  from  one  too  many 
drops  on  the  floor!  But  to  test  it, 
all  that  you  really  need  to  do  is  to 
tack  an  IR  detector  diode  across 
the  input  of  any  high-gain  audio 
amplifier,  turn  up  the  amplifier's 
volume,  aim  the  remote  transmit- 
ter  at  the  diode's  face,  and  you'll 
be  able  to  hear  the  pulses  being 
sent  out  by  the  IR  transmitter. 
That's  It. 

Any  high-gain  audio  amplifier 
that's  usable  down  to  microphone 
levels  should  work — such  as  the 
Radio  Shack  #277-1008  portable 
battery  operated  test  amplifier. 
The  IR  detector  diode  can  be  one- 
half  of  an  infrared  emitter/detec- 
tor  set,  such  as  the  IR  detector 
diode  in  the  Radio  Shack  #276- 
142  combo.  Even  a  glass  en- 
cased 1N914  or  1N4148  silicon 
switching  diode  can  be  pressed 
into  service,  but  it's  much  less 
sensitive  than  a  real  IR  diode— - 
did  you  know  that  all  glass-en- 
cased  diodes  are  somewhat  light 
sensitive?  They're  temperature 
sensitive  toOf  but  the  ones  spe- 
cifically made  for  light  or  tempera- 
ture sensing  are  specifically 
formulated  to  enhance  those 
particular  properties. 

Painting  Antennas 

I  can  remember  overhearing  a 
conversation  on  the  ham  bands 
one  day— between  two  fellow 
hams  who  seemed  to  know  each 
other  fairiy  well— <jn  the  virtues 
and  drawbacks  of  painting  a  new 
2-meter  vertical  antenna  that  one 
of  them  was  planning  on  putting 
up  soon.  The  one  putting  up  the 
new  vertical  asked  the  other  if  he 
thought  that  painting  his  new  an- 
tenna, to  help  preserve  it»  would 
be  okay.  The  second  ham 
CoTitlnued  on  page  66 
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1  BOa-'y  FOAM  e6%flRD  l/tf  REStSTAWT  JACKET  1 .2[fi  0  50M^ 
HG  UM 130^  aRD  aiX  SI.VER  or  CLEAfI  UV  fliS  JtCT^^. 

RQ|^4yi;ZJSI.VSI  BAUD  SHELDSUL  SPEC  ^   -^ 

HG3SSUDeL3lLVEB9iD1^lJO«f3&mOW.iaKE 

R&a\/«s%avM&       . 

i%SfiAAI55%TCBRAA    _- 

49}  QMI  UDDER  l»C      . -^ 


4«  OHri  UtODSi  iK  iiCA  StFMtOiO . 


.38ffT 

34fln- 

3sjn 

aoFT 

IfiFT 

13FT 

l«ffT 

145FT 

«i»IFT 

aurr 

t.wrr 

lOKFT 

HFT 

ISFT 

17#T 

ISFT 

I3FT 

IIFT 

.MiFT 

171T 

ANTENNA  WIRE 

t'ttlA  I6S  Sin  ^UPERFl£)r  UNWSULATID 
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113  McHenry  Rd.,  Siirte  240,  Buffalo  Grove,  IL  6008^-1797 
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J.R.S.  DISTRIBUTORS  INC. 

A  FULL  LINE  OF  HAM  RADIO 
EQUIPMENT  AND  ACCESSORIES 


FT-SOOAT 


FT-11R 


FT-51R 


FT-2200 


FT-8500 


STORE  HOURS: 

TU,  WED,  TH,  &  PR  11  TO  6 

SATURDAY  9  TO  2 

CLOSED  SUNDAY  AND  MONDAY 


J.R.S.  DISTRIBUTORS  INC. 

646  W.  MARKET  STREET 

YORK, PA  17404 

717-854-8624 


MAIL  ORDERS  WELCOME 

1-800-JRS-HAM1 


DUPLEXERS 


•  QI/AIirr  •  SERMCE 

•  PRiCE 
WE'VE  GOT  K  J  AMU 


Our  Band  pass- Reject 
Duplexeni  wiih  our 
patented  BLBr 

provide  superior 

performance. . . 
especially  at 
dose  frequency 
separation. 


PHONE  817-848-4435 
FAX  817-848-4209 


(577-4261) 


Pr,i^v.JCTS,  INC- 

RO.  80X21145  •  WACO.  TX  76702 


CIRCLE  293  ON  READER  SERVICE  GARO 
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HOW  IT  ALL  STARTED 

We  wanted  to  offer  ifie  most  offordobte 
HF  rig  in  tfie  industry  and  still  provide 
real  performance  for  even  the  most  expe- 
rienced  ham.  In  recent  years,  many  Sams 

requested  a  "back  to  bosics"  transceiver 
that  was  simple  to  use.  We  reviewed  all 
ifie  latest  design  tecfinfaues,  selected  tfie 
best  concepts  from  tne  20  riqs  we 
designed  over  these  25  years  ana  asked 
500  hams  across  tfie  country  for  tfieir 
ideas. 

WE  CALL  IT  THE  SCOUT 

Every  feature  con  be 
mastered  in  minutes.  No 
modem  rig  is  as  easy  to 
use.  It  only  takes  a  second 
to  change  bonds.  Piug-in 
modules  ore  ovailable  for 
160-10  meters  including 
WARC.  Single  con- 
version and  crystal 
mixing  are  the 
foundation  of  this  90 
dB  dynamic  range 
receiver.  That's  the  strong  signal 
performance  of  rigs  costing  3  Hmes  as 
much!  U's  sensitive  and  receive  oudio  is 
sparkling  clean  with  less  than  2%  distor- 
tion. The  idea!  selectivity  for  every  band 
condition  is  at  the  touch  of  o  knob.  This 

fotanted  "Jones''  filter  provides  variable 
F  bandwidth  from  500  Hz  to  2,5  KHz. 

HERE'S  HOW  irS  USED 

MOBILE 

Hams  complain  about  today's  cars 
having  precious  liftle  space  for  gear  The 
SCOUT  is  the  smallest  HF  rig  in  the 
industry  (excluding  QRP}  measuring  only 
2,5"  X  7.25"  X  9 J5"  and  runs  cfirectly 


off  the  1 2  VDC  cor  botterv.  If  the  SCOUT 
won't  fit  your  cor,  nothing  will  The 
optional  noise  blanker  reduces  ignition 
noise  from  both  your  car  and  the  one 
that  just  drove  by, 

PORTABLE 

Business  trovelers  and  vacationing  hams 
typicdfy   set  up  a   briefcase  or  small 


condition,  or  (3)  invest  in  a  SCOUT  at 
$549  with  a  one  year  factory  warranty 
and  our  legendary  TEN-TEC  support. 

OLD  TIMERS 

Operators  with  years  of  experience  and  a 
shack  full  of  expensive  HF  geor  also  buy 
rtie  SCOUT.  It's  refreshing  to  many  who 
soy  "It  takes  5  minutes  to  learn  ond 
without  all  the  complicated  features,  there 
is  only  one  thing  to  do  with  o 
SCOUT,  work  someone!" 
Experienced  hams  coll  us 
constantly  to  report  "I 
can't  believe  this 
receiver,  it  outperforms 
my  SI 400  synthesized 

rig". 


Grovel  bog  to  include  the  5  !b  SCOUT, 
wire  Of  whip  antenna  and  lightweight 
power  supply  like  our  Model  938 
switcher  (its  only  3  Ibsl).  It  is  surprising 
how  many  hikers  and  cyclists  take  along 
their  SCOUT  using  some  clever  battery 
oirangement 

NEW  HAMS 

The  SCOLTT  is  the  mosi  economical  woy 
to  get  started  in  ham  rodio.  Consider  rfie 
choice  a  new  ham  must  moke  just  to  test 
his  interest  in  HF:  (1)  Spend  nearly 
$  1 000  or  more  on  a  new  rig,  (2)  buy  a 
used  rodio  and  lake  a  chance  on  its 


"SYNCHRO- LOCK"  software  keeps 
VFO  virtually  drift  free  regardless 
of  temperature  variation. 

SSB  and  CW  50  Watts  Output 
Adjustable  To  5  Watts 

Runs  Off  12-14  VDC,  TX -10 
Amps,  RX  %6  Amps 

(ieceive  Offset  Tuning 

Built-in  Iambic  Keyer  with 

Legendary  QSK,  Speed  adjustable 
on  front  and  shown  in  display. 


$549* 


Includes  one  bond 
module  of  your  choice 


S29'  Ecjdi  addiliona!  bond  naodule 
SCOUT  ACCESSORIES: 

MODEL 


PRICE* 


296 

Mobile  Bracket 

$15.00 

297 

Noise  B  arker 

$19.50 

937 

1 1  Amp  Power  Supply 

$79.00 

938 

Tiny  SwTlcHmg  Supp  y 
(Only  3  IbsJf 

S95.00 

700C 

Hand  Mike 

S39.95 

607 

Weighed  Key  Paddle 

S39.00 

291 

Antenna  Tuner 

589.00 

VISA,  MC^  DISCOVER 

"Plus  shipping  and  hctndlrrig,-  ca 


free  for  charges. 


CAU  TODAY; 
1-800-833-7373 

(U.S.  &  Canada) 

Call  Ten-Tec  from  9:00  AM  to 
5:30  PM  Eastern  time,  Monday 
tf^rough  Fridoy  for  more  information  or  to 
order.  You  con  reach  our  repair  deport- 
ment at  61 5-428-0364  from  8:00  AM  to 
4:00  PM.  You  con  olso  FAX  at  6T5'428- 
4483  or  write  us  at  1 1 85  Dolly  Parton 
Parkway,  Sevi^rvilie^  TN  37862. 

ATTENTION  QRP  ENTHUSIASTS 

The  SCOUT  has  a  little  brother,  the  ARGO 
556.  It  is  identical  to  the  SCOUT  without 
riie  50  wott  final,  adjustable   1  -5  watts 
output.  TX-2  Amps,  RX',6  Amps. 
Only  $4S9- 


TEN-TEC 

m  l994Ten-TbcJnc. 

MADE  IN 
USA 


Introducing  TKits 

A  ne^^  division  of  Ten -Tec 

Coll  615-453-7172 

to  request  your 

kit  catalog 


Ask  Kaboom 


Number  53  orr  your  F&edt>aclc  card 


Michael  J.  Geier 
c/o  73  Magazine 
70  Route  202  North 
Peterborough,  NH  03458 

More  Amplifiers 

Last  time,  we  were  discuss- 
ing the  buying  and  setting  up 
of  an  HF  linear  amplifier.  Let's 
continue: 

OK,  so  you  picked  one  and 
bought  ill  If  it's  new,  you're 
substantlalEy  poorer  but  plenty 
happy,  because  you  can  be 
pretty  sure  itll  work.  If  it's  a 
used  amp,  either  you've  seen 
it  work  or,  [ike  me,  you  took  a 
cinance,  hoping  the  seller  was 
honest  when  he  told  you  it  was 
a  wonderfully  operating 
bargain.  Let's  find  out! 

Hook  tt  Up 

Connecting  an  amplifier  to 
your  radio  can  be  simple,  but 
it  isn't  always.  Sometimes 
there  are  obstacEes.  For  start- 
ers, where  do  you  put  the  big 
beast?  I  recommend  that  you 
don't  put  it  right  up  against  the 
radio.  Why?  Two  reasons:  heat 
and  RF  feedback.  Amps  reafly 
get  quite  warm  in  operation, 
especially  if  you  use  them  in 
some  continuous-duty-cycle 
mode  like  RTTY  or  SSTV.  Do 
^ou  want  all  that  heat  going 
into  your  radio?  Aside  from 
possibly  shortening  the  rig's 
life,  the  extra  heat  may  very 
well  cause  the  radio  to  drift  no- 
ticeably, even  if  it's  a  modern, 
digitally  synthesized  model. 
The  reference  oscillator,  al- 
though crystal-controlled,  can 
drift  thermally  enough  to  cause 
the  radio  to  slide  a  bit.  Heck, 
some  smaller  HF  rigs  drift  a 
little  from  their  own  final  amps' 
heat! 

The  second  issue  is  more 
immediate.  No  matter  how  well 
grounded  your  station  is,  that 
amp  will  throw  some  RF,  and 
it  can  glitch  your  rig  something 
fierce,  causing  everything  from 
screaming  audio  feedback  to 
"permanent  keying';  you  may 
have  to  turn  the  radio  or  the 
amp  off  to  get  it  out  of  trans- 
mit! Besides,  if  your  station  is 
like  most,  ft  probably  doesn't 
have  an  ideal  ground,  exacer- 
bating the  situation.  There  are 
two  things  you  can  do^  besides 


Your  Tech  Answer  Man 

getting  a  really  good  ground, 
to  help  avoid  the  RF  feedback 
blues.  First,  keep  the  amp  a 
good  foot  or  more  from  the  ra- 
dio. Second,  line  up  the  equip- 
ment so  that  the  antenna  lead 
goes  from  the  radio,  to  the 
amp  and  out  the  window  with- 
out crossing  back  near  the  ra- 
dio. In  other  words,  put  the 
boxes  in  a  line,  from  rig  to  amp 
to  window.  In  some  marginal 
grounding  situations,  like  the 
one  I  used  to  have  when  I  frved 
up  in  Vermont,  that  can  really 
make  a  difference.  I  remember 
that,  when  \  tried  it  the  other 
way,  with  the  amp's  output 
coaK  going  back  behind  the 


without  damaging  your  radio! 
That's  especially  true  when 
you  use  a  newer  radio  with  an 
older  amp,  as  many  of  us  do. 
There  are  several  ways  out  of 
this  predicament.  First,  if  your 
radio's  manufacturer  offers  a 
relay  box,  you  can  simply  buy 
it.  Or,  you  can  make  your  own. 
To  do  thatj  see  my  article  en- 
titled "Key  It"  in  this  issue,  or 
design  your  own  relay  circuit, 
always  keeping  in  mind  the 
current  limits  of  your  radio, 
which  should  be  stated  in  the 
manual. 

If  your  amp  has  an  ALC  in- 
put, connect  your  radio's  ALC 
output  to  it,  using  a  shielded 
cable.  Usually,  the  ALC  output 
is  preserit  on  an  accessory 
connector,  somewhere  near 
the  relay  output.  A  good  audio 
cable  will  do  fine  here.  Do  you 


"You  may've  heard  horror  stones  of 

people  having  to  use  tuners  between 

solid-state  radios  and  older  amplifiers. 
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radio,  it  went  nuts.  When  I  put 
it  all  in  a  line,  it  worked  fine. 
Hey,  H  even  rhymes! 

Wire  It  Up 

Now  that  you've  selected 
your  operating  layout,  it's  time 
to  connect  it  all  up.  Obviously, 
the  radio's  antenna  coax  goes 
to  the  input  of  the  amp,  and  the 
antenna  goes  to  its  output.  If 
you  have  an  antenna  tuner 
rated  for  less  power  than  your 
amp  puts  out,  don't  put  it  at 
the  output  of  the  amp,  even  if 
you  intend  to  leave  it  in  the 
bypass  position;  chances  are, 
you'll  fry  it  when  you  tune  up 
the  amp.  The  switches  and 
connectors  in  small  tuners 
aren't  intended  for  such  ser- 
vice, and  they  may  arc  or  meit 
down  when  you  hit  'em  with  the 
juice.  Until  you've  actually  put 
out  500  or  more  watts  of  RF, 
you  have  no  idea  what  it  can 
do;  Et  behaves  very  differently 
than  when  you  run  100  watts. 
If 8  perfectly  fine,  though,  to 
put  the  tuner  between  the  ra- 
dio and  the  amp's  input,  al- 
though actually  using  it  with  the 
amp  turned  on  can  complicate  the 
tune-up  procedure. 

With  older  radios,  you  can 
usually  connect  the  relay  out- 
put directly  to  the  relay  on  the 
amp.  With  newer  sets,  though, 
there  may  not  be  enough  cur- 
rent to  drive  the  amp's  relay 


really  need  to  use  ALC?  No, 
but  it  sure  helps  you  avoid 
splattering  all  over  the  band, 
which  is  quite  easy  to  do  with 
an  amp,  particularly  if  your  ra- 
dio is,  like  most,  lacking  an  RF 
power  output  control  for  SSB. 
If  you're  depending  on  the  rig's 
microphone  gain  control  to 
keep  things  under  the  drive 
limit,  you're  pushing  your  luck. 
If,  though,  either  your  radio  or 
amp  has  no  ALC  connection, 
you  can  stilt  use  them  with 
each  other.  Just  be  careful  not 
to  overdrive  the  amp,  or  you 
may  have  to  look  for  that  little 
pink  slip  in  your  mailbox,  or,  at 
least,  accept  the  wrath  of  all 
those  people  on  the  band  who 
don't  appreciate  being  splattered 
on  from  20  kHz  awayi 

Most  amps  and  radios  use 
negative-going  ALC  which 
ranges  from  zero  to  about  -5 
volts  DC.  Usually,  you  can  just 
connect  the  cable  and  go. 
Some,  though,  use  an  oddball 
arrangement,  with  positive 
voltage  or  another  voltage 
range.  If  you  can't  get  your 
amplifier  to  put  anything  out, 
try  disconnecting  the  ALC  line. 
If  that  brings  it  back  to  normal, 
you  either  have  an  incompat- 
ible setup  (In  which  case  you'll 
have  to  run  without  ALC),  or 
your  amp  may  have  an  ALC 
adjustment  you  need  to  do  to 
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get  it  working  properly.  If  that's 
the  case,  follow  the  manufacturer's 
instructions,  ff  you  don't  have  them, 
turn  the  amp's  ALC  pot  wide  open, 
tune  the  amp  into  a  dummy 
load  with  the  rig  sending  a  car- 
rier at  full  output  power  (as 
long  as  it  doesn't  exceed  the 
amp's  limits)  and  then  turn  the 
pot  down  until  the  output  Just 
starts  to  fall.  That  ought  to  do 
it.  Just  remember  to  do  all  this 
quickly,  because  very  few 
amps  can  stand  putting  out  full 
steady-state  power  for  very 
long. 

Don't  forget  the  ground! 
With  all  that  RF  floating 
around,  proper  grounding  is 
even  more  important  than  it  is 
wrth  a  lower-power  setup. 
Most  of  my  problems  with  am- 
pfifier  operation  have  been 
due  to  poor  grounding,  which 
causes  horrendous  RF  feed- 
back, essentiafly  wiping  the  rig 
out  so  badly  that  it's  useless. 
The  best  arrangement  Is  a 
"star"  ground,  in  which  the  rig's 
and  amp's  ground  terminals 
are  connected  with  braid  to  a 
common  ground  point,  prefer- 
ably an  outside  rod.  Although 
a  "serial"  ground,  in  which  the 
braid  goes  from  the  rig  to  the 
amp  and  then  to  the  ground, 
can  work,  it  can  also  cause  RF 
feedback,  so  It  is  not  a  great 
idea.  And  never  run  the  braid 
from  the  amp  to  the  rig  and 
then  to  ground — that's  just 
asking  for  lots  of  RF  energy  to 
get  pumped  back  into  the 
radio. 

Rock  anil  Rotii 

You  should  be  ready  to  give 
it  all  a  try!  If  you're  lucky,  you 
can  just  feed  carrier  into  the 
amplifier,  tune  Et  up  quickly  for 
maximum  output  consistent 
with  a  plate  current  dip,  and 
yack  away.  If  it  doesn't  work 
properly,  though,  there  are 
some  things  you  can  try. 

Before  we  go  on^  there's 
something  1  must  say:  Please, 
please  exercise  extreme  cau- 
tion when  opening  your  ampli- 
fier or  working  near  its 
antenna.  Never  open  the  amp 
with  the  power  plugged  m,  and 
always  discharge  the  anodes 
to  the  chassis  before  you  go 
near  them.  The  high  voltages 
inside  an  amp  will  easily  kill 
you,  and  so  will  the  amp's  RF 
output,  It  has  happened  to  a 
few  pretty  experienced  hams 
who  got  careless  and  ignored 
the  rules.  Nothing  in  this  hobby 
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GET  THE  ATV  BUG   'WS 
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•■'X-yx-x  .'VA-i^'V*  \ 


>10  Watt  pep 
Transceiver 

Only  $499 

MadG  in  USA 
Value  4-  Quality 
from  over  SOyears 

in  ATV...W60RG 

Snow  free  line  of  sight  OX  is  90  miles  -  assuming 
14  dBd  antennas  at  both  ends.  10  Watts  in  tfiis  one 
box  may  be  all  you  need  for  local  simplex  or  repeater 
ATV.  Use  any  home  TV  camera  or  camcorder  by 
plugging  tiie  composite  video  and  audio  into  the  front 
phono  jacks.  Add  70cm  antenna,  coax,  1 3.8  Vdc  @ 
3  Amps,  TV  set  and  youVe  on  the  air  -  irs  that  easy! 

TC70-10  has  adjustable  RF  out  (1  to  lOw  p.e.p.)  and 
sync  stretcher  to  properly  match  RF  Concepts  4-1 1 0  or  Mi- 
rage DIOION'ATV  amps  for  100  Watts  p.e.p.    Specify 
439,25,  434.0,  427.25  or  426.25  MHz,  2nd  xtal  add  $20. 
Hot  GaAsf et  downconverter  varicap  tunes  whole  420-450 

MHz  band  to  your  TV  ch3.  7.5x7.5x2.7"  aluminum  box. 
Transmitters  sold  only  to  licensed  amateurs,  for  legal  purposes, 

verified  in  the  latest  Callbook  or  send  copy  of  new  license. 

Hams,  call  for  our  complete  10  pg.  ATV  catalog 

Evervthina  you  need  for  400, 900  or  1 200  MHz  ATV. 


(818)  447-4565  M-Th8am-5:30pmpst    Visa,  MC,  UPS  COD 

P.C.  ELECTRONICS  TonKweoHO) 

2522  Paxson  Une  Arcadia  CA  91007      Waryann  (WB6YSS) 


ID-8  Automatic  Morse  Station  Identifier 

Compatible  wtth  CommercSai,  Public  Safety,  and  Amateur  Radio 
applications.  Uses  include  Repeater  Identifiers,  Base  Station  Identifiers, 
Beacon S]  CW  Memory  Keyers,  eta  Great  for  F.C.C.  iO  Complianca 


Miniature  In  si^e,  1.SS''xl12"x0.35". 

Totally  Rf  Immune, 

All  ct?ri(iec1ions  made  with  mk]nomiolaiLjr^  plug  and  socket  wilt)  color  codec  wires  attached. 

CMOSmicroprtJCesstir  tor  low  voltage,  low  curren!  operatlOTi:  6  to  20  VDC  unregLJated  at  ema^ 

Low  distortion,  low  impedaic&,  attju&taWe  sinew^e  output:  0  to  4  volts  peak  to  peak. 

Crystal  com  rolled  tor  high  accuracy. 

Tr^nsminer  PIT  output  (to  key  transmitter  while  ID  is  being  seiil),  is  an  opaii  collBClor 

iransi&tor  Itiat  will  handle  80  VDC  at  300nia. 

Field  programmable  with  SUPPLIED  keylward. 

Confirmation  too&  to  indfcat«  accepied  parameter,  plus  tones  to  iridtcate  pTiogrammmg  error. 

All  pnogramoilng  is  stoned  in  a  Tmo-voEatite  EEPROM  which  may  t>e  altered  at  any  time. 

Message  length  i3ver  200  characters  long. 

Trigger  ID  wtlti  active  high  or  low. 

Intlibit  ID  with  acSive  high  or  low.  Will  hold  off  ID  until  chaftneE  is  olear  oJ  tralfec. 

Generates  repeater  courtesy  tone  at  ind  ai  user  transmission  If  enabled, 

DwihlB  sided  tape  and  mounting  hardware  supplied  tor  quick  mounting. 

Operating  temperature  Tange,  -30  degrees  C  to  +65  degi^ees  C. 

Full  one  year  warranty  wtieft  returned  to  the  tactof/  f-or  repair 

inKnediate  one  day  delivery. 


Programmable  Features 

*  Sigfi!  progmnim^blB.  sefectsble.  messages. 

*  m  speed  from  1  to  99  WM. 

*  ID  ffitervai  timer  from  1-99  minutes. 

*  ID  hoid  aft  tisnef  from  0-99  seconds. 

*  CW  tone  frsQuefKy  fram  W  hi  fo  "Mi^  hz. 

*  ftmt  porcft  delay  ini&rvai  from  0  to  9.9  seconds 

*  CW  Cf  MCW  opGfisfion. 

$89,9S  each 

programming  heyboard  mcfuded 

COMMUNICATIONS  SPECIALISTS,  INC. 

426  WEST  JAPT  AVENUE  '  ORANGE,  CA  926654296 
{714}  99S-3021  *  FAX  1714}  974-3420 
Entire  U.S. 4.  ^8ddJ  «54-d547  •  FAX  mO)  850^0547 
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is  worth  dying  for!  With  that  in 
mind,  lets  take  a  look. 

L  Get  Zip 

No  output?  If  you  don't  hear 
the  amp's  relay  pulling  In  when 
you  key  the  microphone, 
something's  wrong  with  your 
relay  circuit.  Check  it  out.  If 
you  do  hear  the  relay  but  don't 
get  any  output,  try  disconnect- 
ing the  ALC  line,  as  !  men- 
tioned above.  If  It  stilt  doesn't 
work,  something  may  be  wrong 
with  your  amplifier.  First,  is  the 
radio  putting  power  into  the 
amp?  If  you  see  very  little 
power  going  In,  even  though 
you've  got  the  rig  set  for  full 
carrier  output,  chances  are  a 
problem  in  the  amp  is  keeping 
the  SWR  at  the  radio  so  high 
that  the  rig  is  backing  off  its 
power  to  protect  the  finai  tran- 
sistors. An  SWR  meter  be- 
tween the  rig  and  the  amp  will 
tell  you  the  story.  Don't  expect 
1:1  SWR.  But,  if  it's  more  than 
about  2:1  and  it  never  dips  as 
you  tune  the  amp,  something's 
wrong. 

''...we're  gonna  be 
up  here  all  day!" 

You  may've  heard  horror 
stories  of  people  havmg  to  use 
tuners  between  solid-state  ra- 
dios and  older  amplifiers.  It  is 
true  that  many  older  amps 
don't  have  tuned  input  circuits 
(not  all  newer  ones  have  them 
either),  but  they  should  still 
exhibit  an  input  somewhere 
near  50  ohms,  unless  there's 
a  problem.  My  amp  has  no  im- 
pedance matching  network 
(there  is  one  indicated  on  the 
schematic,  but  a  look  inside 
the  amp  reveals  a  direct  con- 
nection to  the  tubes'  inputs  via 
a  capacitor),  and  its  SWR  is 
about  1.4:1.  So,  what  could 
cause  the  impedance  of  an 
amp  to  change  so  much  that  it 
would  make  the  radio  back  off? 

Usually,  bad  tubes.  Where 
do  you  think  the  100  watts  you 
put  into  your  amp  goes?  If  It 
all  stayed  in  the  amplifier, 
those  tubes  would  melt  downf 
Some  of  that  power  goes  out 
the  antenna^  along  with  the 
amplified  signal.  When  the 
tubes  don't  emit  sufficiently, 
the  path  through  the  tube  pre- 
sents a  much  higher  imped- 
ance, making  the  amp's  input 
impedance  rise  quite  a  bit — 
the  signal  has  nowhere  to  go. 


When  I  got  my  amp,  the  tubes 
were  DOA,  except  tor  the  fiia- 
ments,  and  the  SWR  was 
about  5:1.  Ouch!  A  working  set 
of  tubes  reduced  the  SWR  to 
its  perfectly  acceptable  1.4:1. 

Another  place  to  look  is  the 
antenna  relay.  Thanks  to  ait 
that  RF  power  flowing  through 
them,  the  relay  contacts  can 
really  get  crudded  up.  Both  of 
the  amps  Tve  owned  have  re- 
quired relay  cleaning,  using  a 
burnishing  tooL  No  contact,  no 
signal. 

If  you  do  get  some  output, 
but  not  nearly  enough, 
chances  are  your  tubes  are 
weak.  Unlike  transistors,  tubes 
can  work  at  various  levels  of 
performance.  Again,  look  for 
raised  input  SWR.  Also,  check 
that  the  filaments  light  on  ail 
the  tubes!  Multiple-tubed  amps 
run  the  tubes  in  parallel,  and 
will  still  work  at  reduced  per- 
formance even  if  one  or  more 
of  them  is  as  dead  as  the  pro- 
verbial doornail.  Like  the  old 
saying  goes,  "If  that  last  en- 
gine goes  out,  we're  gonna  be 
up  here  all  dayt" 

Finally,  if  you're  sure  the 
tubes  are  good,  set  the  amp's 
meter  to  its  plate  voltage 
scale,  key  the  amp  with  no  sig- 
nal input  and  see  that  the  high- 
voltage  power  supply  is 
working.  Don*t  be  alarmed  if 
the  reading  is  as  much  as  a 
couple  of  hundred  volts  off 
from  the  specified  value;  not 
only  are  those  meters  not  very 
accurate,  but  the  exact  high 
voltage  will  depend  on  your  AC 
power's  voltage,  which  can 
vary  enough,  from  region  to 
region  and  even  by  time  of 
day,  to  cause  a  significant 
change  in  the  high  voltage 
reading.  Remember,  the  high 
voltage  is  muttiplied  from  the 
incoming  AC.  So,  if  your  piate 
voltage  is  supposed  to  be 
2500  volts,  and  the  amp  is  run- 
ning on  120  volts,  that's  a 
step-up  factor  of  about  21.  If 
the  incoming  power  drops  by, 
say,  10  volts,  that's  a  2l0-volt 
difference  in  your  reading. 
Still,  if  your  expected  2500 
volts  reads  900  voits,  the  high 
voltage  supply  isn't  working 
properly,  and  may  have  a  bad 
diode  or  other  failure. 

Well,  that  ought  to  do  it!  You 
should  be  on  the  air,  loud  as  can 
be,  with  a  nice,  clean  signal.  Until 
next  time,  73  from  KB1UM.     ~ 
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C.  L  Houghton  WB6IGP 
San  Diego  Microwave  Group 
6345  Badger  Lake  Ave 
San  Diego  CA  92119 

Bullet-Proof  Your 
Valuable  VHF 
Microwave  Converter. 

Well,  this  is  the  time  for  all  jd- 
lity  and  merriment  as  Christmas 
approacties.  I  hope  you  arwj  yours 
are  all  enjoying  the  holiday  sea- 
sons. Here  tn  California,  "sea- 
sons" are  usually  defined  by  two, 
the  rainy  season  and  the  sunny 
season.  In  the  summer  it's  too 
hot,  and  in  the  winter  it's  some- 
what rainy.  This  year  the  rainy 
season  fasted  unusually  longer 
into  a  normally  dry  month  o1  July. 
I  envy  others  that  are  able  to  en- 
joy four  seasons.  Have  a  merry 
Christmas  and  a  happy  New  Year. 

This  month  I  want  to  reflecl  on 
several  aspects  of  making  your 
project  VHF/UHF  converters  re- 
sistant to  destruction,  or,  "Make 
It  Bullet-Proof."  What  I  mean  is 
having  a  construction  technique 
that  embeds  some  safety  mea- 
sures in  it's  design  to  allow  a 
margin  of  error  or  happenstance 
factor.  Having  this  factor  built  inio, 
say.  a  microwave  converter  will 
give  a  you  some  very  valuable 
protection  to  your  mixer  circuitry. 
This  one  device  seems  to  take  the 
brunt  of  punishment  from  a  con- 
verter standpoint.  The  mixer  rs  the 
one  device  that  interfaces  directly 
with  the  IF  system  of  a  two  meter 
or  other  transceiver  and  could  be 
keyed  directly  into  by  the  trans- 
ceiver when  an  IF  switching  cir- 
cuit mallurictions  The  effort  hBTQ 
is  not  to  make  the  simplest  sys- 
tem that  wilf  function,  but  one  to 
which  some  protection  circuitry  is 
added  to  protect  your  equipment 
as  much  as  possible. 

We  all  have  used  the  bread- 
board construction  technique  to 
experiment  with  different  circuits 
of  interest.  This  method  is  time 
proven  but  has  several  draw- 
backs, especially  when  we  go  to 
place  the  bench-tested  bread- 
board circuit  into  operation  with 
a  quick  ^'wanna  see  it  work"'  atti- 
tude. This  is  not  a  problem  for  a 
quick  test,  but  further  cleanup  of 
circuitry  and  housing  problems 
remain  that  must  be  dealt  with 
before  the  cfrcuitry  can  be  called 


VHF  and  Above  Operation 

reiiabte.  Ft  may  test  just  fine  on 
the  tiench,  but  when  connections 
and  cables  are  moved  about 
there  will  be  lots  of  intermittents 
and  other  disparaging  problems. 
We  need  to  increase  the  circuit's 
"survivability." 

Not  to  worry.  What  you  are  see- 
ing is  the  birth  of  a  finished  prod- 
uct. It  does  not  have  to  have  a 
machrne-milled  cabinet  with  inlaid 
labeling.  All  it  has  to  have  fs  a  re- 
inforced back  plate  for  connec- 
tions and  some  type  of  metal 
enclosure  to  shield  the  respective 
circuitry  contained  inside.  What 
comes  to  mind,  in  the  simplest 
form,  is  the  use  an  aluminum 
chassis  upside  down  to  mount  aJI 
components  internal  to  the  chas- 
sis. Construction  is  usually  limited 
to  minimum  holes  drilled  in  the 
chassis  to  mount  parts  and  circuit 
boards.  The  back  board  cable 
entry  is  especially  nice  in  com- 
parison to  loose  clip  leads  and 
other  cables  run  about  the  test 
workbench.  This  pile  of  spaghetti 
has  become  tangled  and  even  set 
the  stage  for  a  set  of  trip  wires 
that  have  sent  parts  flying  ii  has 
happened  to  me  and  only  clearv 
ing  up  our  act  improves  this  op- 
eration. Now  that  our  house  is  in 
order,  let's  get  on  to  the  meat  and 
potatoes  of  this  month's  column. 

Construction  of  a  microwave 
converter,  while  no!  intended  to 
be  ej^nsive,  does  contain  some 
hard-to-locate  components* 
These  can  be  modified  devices 
and  home-constructed  amplifiers; 
however,  one  component  still 
eludes  our  grasp  for  home  modi- 
fication or  construction:  the  micro- 
wave mixer.  Suitable  mixers  have 
been  conslrycied  for  the  lower 
microwave  frequencies,  but  for  a 
10-GHz  mixec  this  one  item,  the 
commercial  mixer,  is  considered 
"Rarium"  or,  as  1  usuaily  say, 
"Unobtainium."  Well,  they  are  ob- 
tainable but  very  precious.  This 
circuit  I  am  about  to  describe  is 
designed  to  protect  them  from  key 
up  power  transients  from  the  IF 
source  a  two  meter  radio. 

As  you  know,  the  mixer  only 
needs  about  10  dBm  of  power  to 
function  properly  from  the  IF  de- 
vice (usually  a  2  meter  radio) » 
while  the  2  meter  radio  is  capable 
of  powers  far  in  excess  of  10 
dBm.  Most  HTs  will  provide  2  to  5 


watts  of  f>ower  while  other  rigs  are 
in  the  1 0-watt  class.  The  problem 
is  that,  in  receive^  the  mixer  cir- 
cuitry needs  to  be  connected  as 
direct  as  possible  without  attenu- 
ation to  the  receiver  circuits  of  the 
2  meter  radio  for  best  receive 
performance.  While  in  transmit, 
the  output  power  oi  the  2  meter 
radio  may  be  operating  at  re- 
ducedi  low-power  ranges.  It  sttlf 
needs  to  be  attenuated  down  to 
the  +lO-dBm  range  to  prevent 
mixer  burnout* 

The  worst  scenario  possible, 
even  after  taking  care  of  proper 
relay-switching  circuitry,  is  to  have 
the  relay  faii  to  operate,  and  hav- 
ing the  low-power  {usually  1/2  to 
2  watts)  key  full  into  the  mixer. 
See  Figure  1  for  a  basic  switch- 
ing circuit.  Note  that  if  the  relay 
fails  to  operate,  the  f ult  RF  output 
of  the  IF  radio  is  applied  to  the 
mixer.  This  is  usually  always  "fa- 
tal" to  a  mixer,  and  we  term  it  rear- 
end  mixer  blowout.  Now,  when 
this  fs  your  precious,  one-of-a- 
kind  mixer,  what  can  be  done  to 
prevent  your  mixer  from  being 
toasted  from  excessive  RF? 

The  North  Texas  Microwave 
Society  a  few  years  ago  came  up 
with  quite  a  clever  protection 
scheme — a  circuit  improvement 
to  the  scenario  shown  in  Figure 
1,  They  placed  an  amplifier  and 
attenuator  in  the  receive  path, 
effectively  blocking  high-power 
RF  from  a  direct  connection  be- 
tween the  mixer  and  the  2  meter 
radio.  A  single  Microwave  Minia- 
ture Integrated  Circuit  (MMIC) 


amplifier  like  a  MAR-1  is  used  for 
the  amplifier  It  has  about  10  dB 
of  gain  and  is  followed  by  a  10 
dB-attenuator  making  the  entire 
circuit  zorogain.  That  is,  the  gain 
of  the  amplifier  is  offset  by  the 
loss  in  the  attenuator  pad. 

If  tor  some  reason  the  switch- 
ing relay  fails  lo  operate,  and  the 
transmitter  is  keyed  into  the  re- 
ceive path  of  the  mixer  circuit  with 
this  configuration  in  place  (Figure 
2).  two  things  happen.  First,  the 
power  of  the  transmitter  is  attenu- 
ated by  the  receiver  amp  output 
attenuator,  reducing  power 
through  the  pad.  Second,  this  re- 
duced power  from  the  2  meter  IF 
radio  is  applied  to  the  output  cir- 
cuitry of  the  MAR-1  MMIC  amptl- 
fier,  further  reducing  power 
through  the  MMIC  (backwards)  to 
the  Input  circuit  of  the  MMIC 
amplifier  and  on  to  the  mixer 

Bench  tests  show  that,  even 
when  1 0  watts  wefe  applied  to  the 
circuit  to  test  for  immunity  to  high- 
power  RF,  the  above  circuit  did 
not  fail.  As  predicted  the  power 
was  attenuated  by  the  attenuator 
and  the  MMIC  survived  this 
high-power  surge. 

This  excessive  power  was  not 
kept  on  for  a  long  test  perrod  as 
the  10-dB  pad  which  was  con- 
structed out  of  1'Watt  resistors, 
would  not  have  stand  a  long 
transmitter  key  up.  They  will  take 
abuse  for  a  few  minutes  or  less, 
easiiy.  It  is  hoped  that  you  have 
quickly  recognized  your  switching 
problem  due  to  your  station's 


10368  MHz 


MixerX   IF 


144 

MHz 

2  meter 

IF 


10224  MHz 
LO 


Switch 
Relay 


Attenuator 


a 


-—■^  -^^  I 


K 


2m 
HT 


FM/SSB 


Figure  1  Standafcf  fF  switching  arcuit  wtthoul  protecfion. 

showing  direct  connection  from  mixBr  to  IF  2  m^tGr  radio.  On 

transmii  the  switch  operates  t?yptactng  the  attenuator  in  the 

path  tteiween  the  2  meter  radio  transmitter  antf  mixer. 
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Figure  Z  Sa/rre  d/ru/r  as  Rgure  t  buf  f?^te  me  protection  circuit  added  hrproteakm 

of  the  mixer  from  failure  of  the  switi^ing  circuit 


failure  to  transmit,  and  have 
begun  to  invesligate. 

The  proTectfon  circuit,  at  worst, 
will  desiroy  the  pad  or  attenuator 


''Just  verify  these 
parameters  and 
fixes  can  be  built 
into  the  system. " 


and  not  the  mixer.  This  should 
happen  only  on  ve  17  long  key  ups. 
Normal  operations  preclude  ttie 
long  key  ups  except  for  beam 


heading  alignment,  wfiere  trans- 
mitters are  put  on  the  air  for 
several  minutes  at  full  power.  Nor- 
mally oantacts  are  quite  short  and 
the  circuit  can  survive  many  such 
short,  attempted  contacts.  The 
best  part  of  this  circuit  is  that  the 
remedy  is  quite  inexpensive, 
compared  to  a  new  mixer 

The  MAR-1,  or  similar  MMIC, 
costs  In  the  $1  range,  and  the 
output  receive  attenuator  can  be 
made  up  from  1/2-  to  l-watt  re- 
sistors with  several  resistors  par- 
alteled  to  make  the  specific  pad 
value  required.  By  using  several 
resistors,  the  power  handling  ca- 
pabiEity  is  increased  to  several 


watts  continuous.  It  will  stand  Ihe 
full  10  watts  for  a  short  interval 
Resistor  pad  values  wfH  have  to 
be  adjusted  to  suit  your  require- 
ments. The  10-dB  pad  is  used 
with  a  reduced  power  driving 
source  of  100  mW.  If  your  IF 
power  is  higher  the  pad  value  will 
have  to  be  increased  accordingly. 
For  10-watt  rigs  operating  on  full 
power,  you  will  need  a  pad  loss 
of  30  dB, 

Most  mixers  require  driving  RF 
power  of  about  +10  dBm,  so  with 
10  watts  {10  watts  in  dBm  =  40 
dBm}.  a  30  dB  pad  or  attenuator 
is  just  right.  When  using  pads  for 
this  power  level  make  sure  that 


the  pad  resistors  can  handle  this 
on  a  continuous  basis.  Don't 
skimp  here,  as  using  an  under* 
rated  pad  is  just  as  dangerous  as 
the  receiving  switching  key  up 
troubles.  1  suggest  for  high- 
power  pads  that  you  look  for 
commercial  heatsinked  high- 
power  surplus  pads  rather  than 
constructing  them.  Don't  get  me 
wrong — home  constructed  pads 
can  work,  but  assembling  a  10- 
watt  non  inductive  150-MHz  pad 
is  a  little  tough. 

They  can  be  constructed  out 
of  multiple  2-watt  high-vaiue  re- 
sistors, whose  combination  par- 
alleled value  equals  the  desired 
single  resistor  value  needed. 
The  lower  value  required  in  the 
"T"  pad  attenuator  arms  make 
this  the  better  selection  for  home 
construction  and  higher  power 
pads.  See  Figure  3  for  resistor 
values  used  to  construct  an  at- 
tenuator thai  would  withstand 
several  watts  of  RF  power, 

Let*s  discuss  the  construction 
of  a  20-d8  attenuator  as  per  Fig- 
yr©  3.  From  a  formula  for  a  nr 
type  pad  with  50-ohms  input  and 
output  impedance,  the  ann  re- 
sistance (2  each)  would  be  41 
ohms  and  the  shunt  resistor 
would  be  10  ohms.  Note  that 
each  of  the  input  and  outputs 
read  50  ohms  In  reference  to 
ground  and  the  respective  input. 

These  values  are  not  stan- 
dard, and  if  we  construct  them 
using  standard  carbon  resistors 
we  can  arrive  at  40  ohms  by  par- 
alleling four  160-ohm  resistors. 
For  the  10-ohm  resistor  four  39- 
ohm  resistors  are  used-  A  pad  or 
attenuator  so  constructed  from 
eight  160-ohm  carbon  resistors 
and  four  39- ohm  resistors  would 
yield  an  attenuation  of  20.093 
dB.  So  you  see,  by  being  slightly 
off  the  mark,  the  total  value 
required  is  not  real  critical. 

The  wattage  of  the  cartxjn  resis* 
tors  is  a  selection  ctK)ioe  you  have 
to  make.  If  high  powers  are  antid- 
pated  use  2-watt  resistors  for  the 
attenuator.  Reduce  Ihe  resistors' 
wattage  as  you  see  fit,  to  include 
2-.  1-,  or  1 /2-watt  carbon  resistors. 
If  the  pad  is  constructed  from 
groups  of  four  1 /2-watt  carbon  re- 
sistors, then  the  total  pad  should 
be  capable  of  handling  2  watts  of 
power.  The  same  goes  for  pads 
similarly  constructed  out  of  1  -watt 
resistors  equaling  4  watts  of  power 
and,  for  2-watt  resistors  so  as- 
sembled, 8  watts  of  power  handling 
should  be  feasible. 
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I  can't  stress  this  fact  enough. 
These  resistors  should  be  car- 
bon-composition types  to  pre- 
vent unwanted  raactances  that 
come  from  non-RF-type  resis- 
tors, like  wire-wound  types.  They 
exhibit  an  RF  inductance  to  the 
circuit  and  should  not  be  used. 
As  a  matter  of  fact,  some  small 
value  types  could  be  used  for 
small  value  RF  chokes.  Use  the 
carbon-composition  types  and 
all  will  be  just  fine. 

Another  type  of  mixer  trouble 
may  not  be  related  to  RF  driving 
power  and  switching  circuits.  In 
deference  to  "rear-end  mixer 
problems"  this  one  could  be 
titled  "front-end  mixer  destruc- 
tion." Front-end  mixer  troubles 
are  the  same  product  of  over- 
loading the  mixer  with  input  pow- 
ers (excess  RF  level)  of 
sufficient  magnitude  that  it  over 
dissipates  the  mixer  with  RF  and 
destroys  the  mixer.  This  sce- 
nario is  the  same  as  previously 
described  before,  but  now  ap- 
plies to  a  mixer  that  seemingty 
is  protected  by  the  RF  preampli- 
fier and  does  not  utilize  any 
switching  circuitry.  What  then  Is 
going  on? 

What  is  happening  is  that  the 
RF  preampJifier  used  in  applica- 
tions like  this  are  stacked,  or  are 
capable  of  significant  gain,  say, 
In  the  30  dB  or  so  gain  ranges. 
Because  of  this  high  gain  the 
amplifier  might  be  capable  of 
high  output  RF  power  like  a 
transmitting  RF  amplifier.  This 
condition  can  happen  when  the 
receiving  preamplifier  is  sub- 
jected to  very  high  input  power 
levels  approaching  saturation. 
These  levels  are  easy  to  create 
when  multiple  stations  are  oper- 
ating on  the  same  hilltop  near 
each  other.  Just  imagine  the  in- 
put power  that  a  receiving 
preamplifier  is  subjected  to 
when,  out  in  the  field,  you  turn 
your  dish  antenna  towards  an- 
other  amateur's  dish  when  he  is 
transmitting.  Not  a  good  thing  to 
try.  I  blew  up  a  very  low  noise 
single-stage  ampljlier  doing  just 
that. 

The  other  problem  that  could 
happen,  when  using  a  very  high 
gain  amplification  string  amp,  or 
a  converted  multiple-stage  am- 
plifier, is  that  it  will  amplify  its 
heart  out  and  give  you  maximum 
gain  before  It  goes  into  satura- 
tion (if  it  survives).  The  point  to 
consider  about  protection  to  the 
front  end  of  the  mixer  is,  What 
maximum       power      output 


capability  does  the  receiving 
preamplifier  string  have  when 
operating  under  saturation  RF 
input  conditions?  Most  small  sig- 
nal devices  will  not  make  good 
high-power  output  amplifiers  and 
usuaKy  saturate  before  zero  to 
+4  or  so  dBm  is  reached.  This  is 
well  within  the  safety  range  of  a 
mixer's  performance  accep- 
tance parameters.  The  maxi- 
mum is  typical  to  the  LO  power 
which  is  near  +10  dBm  for  most 
mixers. 

Failure  to  check  this  one  pa- 
rameter could  yield  you  some 
surprise.  One  of  our  microwave 
group  members  did  blow  up  a 
mixer  in  just  the  manner  de- 
scribed here.  It  was  a  choice 
mixer.  It  was  destroyed  because 
the  receiving  preampfiffer  string 
was  capable  of  providing  -h20- 
dBm  output  (that's  100  mW) 
when  the  input  circuit  was  driven 
into  saturation.  Imagine  a 
preamp  putting  out  100  mW. 
That's  a  nice  transmitting  ampli- 
fier, but  for  the  poor  mixer  thats 
twice  the  maximum  RF  driving 
power  and  almost  certain  to  over 
dissipate  the  signal  diodes  in  the 
mixer  forever. 

Prevention  of  this  scenario 
is  simple:  test  the  amplifier 
strings  that  are  to  be  used  to- 
gether before  connection  to 
pertinent  systems.  Know  what 
the  capabilities  are  even  in 
modes  of  operation  that  you 
don't  expect  to  use-  Just  verify 
these  parameters  and  fixes 
can  be  built  into  the  system. 

What  is  the  fix  for  an  over- 
powerful  RF  preamplifier  with 
too  much  gain  and  high-power 
output?  An  example  of  this 
type  of  amplifier  would  be  a 
CATV  sateliite  LNA  amplifier, 
or  similar  for  other  frequen- 
cies. These  amplifiers  have 
very  high  gains  needed  for  sat- 
ellite work,  and  while  they  are 
convertible  to  amateur  bands 
and  other  services,  we  need  to 
watch  out  for  applications 
where  the  excessive  satellite 
gains  used  for  terrestrial  use 
might  be  detrimental-  In  any 
case  the  fix  is  simple;  connect 
a  10-d8  attenuator  if  you  ex- 
perience high-power  outputs. 
This  will  reduce  that  excessive 
power  from  the  100  mW  power 
to  a  comfortable  +10  dBm 
power  level  that  is  safe  for  the 
mixer.  The  extra  gain  in  the 
amplifier  was  soaked  up  in  the 
attenuator,  but  with  "extra" 
gain  you  had  some  to  spare, 


Attenuator 


Attenuation 


Rt 


R2 


Combinafjons 
R1  R2 


10  dB 

26  a 

35  Q 

2  each 
51  ii 

2  each 

75  fi 

20  dB 

41  n 

ion 

4  each 
160  Q 

4  each 
39  n 

30  dB 

47  Q 

3.2  il 

4  each 
1S0Q 

4  each 

13  a 

Notes: 

(1)  Tie  multiple  resistors  in  series  or  parallel  to  obtain  non-standard 
resistance  values. 

(2)  Use  only  carbon  composition  resistors  to  avoid  RF  reactances. 

(3)  Use  1/2,  1 ,  or  2  watt  resistors  as  required  for  your  power  needs. 


Figure  a  Attenuator  values  for  possible  loss  cafculatior^s  to  attenuate  RF 
power  of  transmnter  and  receiver  protection  circuit 


and  I  feel  sure  it  will  not  be 
missed  with  the  benefits  de- 
rived from  the  mixer  protection 
circuitry. 


Well  that's  it  for  this  month.  I 
hope  you  and  yours  have  a  Merry 
Christmas  and  a  Happy  New 
Year  73  Chuck  W861GP 
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Number  SB  on  your  Feedback  card 


Hams  with  class 


Hands  On  For  Fun! 


Carole  Porry  WB2MGP 

Media  Mentors  Inc. 

RO.  Box  131646 

Staten  Island  NY  10313-0006 

Switches  and  Fuses 

New  term;  new  kids;  new  ideas; 
and  of  course  old  probtems.  Ev- 
ery year  it  seems  that  we  who  are 
on  the  front  Itnes  with  young  stu- 
dents must  keep  coming  up  with 
new  ways  to  get  their  attention, 
and  new  techniques  to  test  that 
they  have  indeed  learned  the  ma- 
terial. The  teacher  of  ham  radio 
in  the  classroom,  fortunately,  lias 
many  tried  and  true  experiments 
and  demos  at  his  or  her  disposal 
to  help  get  the  concepts  across. 

Tm  always  looking  for  new 
hands-on  projects  to  do  In  the 
classroom,  but  there  are  some 


simple  ones  that  1  use  every  term 
because  they  are  effective  and 
the  kids  really  like  them.  The  fol- 
lowmg  two  projects  can  be 
adapted  to  any  group  in  grades  4 
through  8.  Every  child  in  the  class 
should  be  able  to  participate  on 
some  level;  or  it  can  be  done  at 
home  for  extra  credit. 

The  book  Inquire  by  Educa- 
tional Service,  Inc.  has  a  good 
lesson  for  'Making  An  Bectrical 

Switch," 

Purpose:  To  make  an  electri- 
cal switch  and  show  that  It  works 
on  the  same  principle  as  the 
electrical  light  switch. 

Maleriats:  Three  lengths  of 
light  insulated  wire  (one  piece  11 
inches  long  and  two  pieces  20 
inches  long),  an  8  x  8  inch  board 


Photo  A.  Home-made  telegraph  keys  from  miik 
cartons  were  a  follow- up  activity. 
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(2  inches  thick),  a 
20-watt  light  bulb,  a 
light  socket  to  fit  the 
light  bulb,  #6  dry  cell 
battery  with  termi- 
nals, wire  cutters,  2 
popstcle  sticks,  a 
hammer,  and  three 
nails. 

Procedure;  Take 
6  inches  of  the  insu- 
lation off  one  end  of 
both  of  the  20-inch- 
long  pieces  of  wire 
and  2  inches  off  the 
other  two  ends.  Also 
take  2  inches  of  insu- 
lation off  of  both 
ends  of  the  11 -inch 
piece  of  wire.  Wind 
the    6    inches    of 
unmsulated     wire 
around  one  end  of 
the  popsicle  stick, 
one  wire  on  each 
stick.  Nail  both  ends 
of  one  stick  firmly  to 
the  board.  Nail  only  the  wireless 
end  of  the  other  stick  to  the  board 
(do  not  nail  down  firmly)  so  you 
can  turn  the  popsicle  stick.  Attach 
one  end  of  the  11 -inch  wire  to  a 
light  socket  terminal  and  one  end 
to  a  battery  terminal.  Attach  the 
free  end  of  the  movable  popsicle 
stick  to  the  other  light  socket  ter- 
minal Then,  attach  the  free  end 
of  the  stationary  popsicle  stick  to 
the  other  light  socket  terminal.  In- 
sert the  light  bulb  into  the  socket. 
Turn  the  movable  popsicle  stick 
so  its  uninsulated  wire  touches 
the  uninsulated  wire  of  the  sta- 
tionary popsicle  stick  completing 
the  circuit  and  lighting  the  light 
bulb. 

Variation:  Divide  the  class  Into 
groups.  Duplicate  the  directions 
fof  making  a  switch  and  have 
each  group  make  an  electrical 
switch  as  a  project.  The  groups 
will  know  If  they  followed  direc- 
tions correctly  if  the  light  bulb 
lights  up. 

When  your  students  have  mas- 
tered the  skills  you  require  from 
the  above  project,  iet  them  try  this 
next  one  at  home  and  then  show 
and  tell  the  rest  of  the  class  their 
results.  "How  Does  A  Fuse  Work" 
is  a  natural  follow-up  activity. 

Purpose:  To  learn  how  a  fuse 

works. 

Materials:  The  switch  used  in 
the  above  activity,  and  a  piece  of 
thin  tinfoil. 

Introduction  to  the  class:  To- 
day we're  going  to  learn  how  a 


Photo  B.  The  chitdren  used  charts  and  other 
mstruction^f  aids  to  demons(rale  their 

circuits.  That's  Vinny  (7th  grade)  on  the  fefi, 
and  JoQ  (6th  grade)  on  the  right. 

fuse  works.  Then  we  will  make 
one  for  ourselves.  An  electric  fuse 
is  a  protective  device  for  the  elec- 
trical system.  The  fuse  is  a  soft 
metal,  with  one  point  having  a 
iower  melting  point,  enclosed  in- 
side a  fireproof  container  When 
there  is  a  problem  inside  the  elec- 
trical system,  such  as,  a  short  cir- 
cuit or  too  many  appliances 
operating  at  the  same  time,  the 
fuse  will  melt  or  blow,  breaking 
the  circuit.  This  blown  fuse  indi- 
cates that  something  is  wrong 
with  the  circuit  and  should  be  cor- 
rected, in  the  case  of  a  short  cir- 
cuiti  the  short  should  be  located 
and  repaired.  What  should  be 
done  if  the  fuse  blows  because 
too  many  appliances  are 
operating  at  one  time?" 

Procedure:  Disconnect  the 
fight  socket  and  insert  in  its 
place  a  piece  of  thin  tin  foif.  We 
now  have  our  fuse.  Let's  see 
what  happens  when  a  fuse 
blows  (melts).  I  will  turn  the 
switch  to  complete  the  path  of 
the  electrical  circuit.  What  hap- 
pened class?  Correct,  the  thin  tin 
foil  gets  warm  and  melts^  break- 
ing the  electrical  circuit.  What 
happens  when  a  fuse  blows  at 
home,  school? 

Some  of  my  groups  made 
excellent  charts  and  posters 
showing  their  work.  When  they 
made  their  presentation  to  the 
class  they  were  well  prepared 
with  visual  aids  and  lots  of 
"teacher  tools"  to  make  their 
points  more  clear. 
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cant  storms,  as  well  as  home  camcorder  video.  It  it's  being 
done  in  your  area  on  420  -  check  page  538  in  the  95-96 
ARRL  Repeater  Directory  or  call  us,  ATV  repeaters  are 
springing  up  all  over  -  all  you  need  is  one  of  the  TVC-4G 
ATV  420-450  MHz  downconveters,  add  any  TV  set  to  ch  2; 
3  or  4  and  a  70  CM  antenna  (you  can  use  your  435  Oscar 
antenna).  We  also  have  ATV  downconverters,  antennas, 
transmitters  and  amplifiers  tar  the  400,  900  and  1 200  MHz 
bands.  In  fact  we  are  your  one  stop  tar  alt  your  ATV  needs 
and  into.  We  ship  most  items  within  24  hours  after  you  call. 
Hams,  call  for  our  complete  10  page  ATV  catalogue. 


(81 8)  447-4565  M-TN  aam>5:30pm 

P.C.  ELECTRONICS 

2522  Paxson  Lfi,  Arcadia  CA  91007 


Visa,  MC,  UPS  COD 

Tom  (W60RG> 

Maryann  (WB6YSS) 
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Carr's  corner 


Number  60  on  your  Fa«ilb«ack  card 


Joseph  J.  Carr  K4iPV 

RO,  8ox  1099 

Falls  Church.  VA  22041 

Some  Ham  Antennas 
Made  From  TV  Twin- 
Lead 

Twfn-fead  transmission  frne 
(Figure  1)  is  generally  quite 
cheap,  and  can  be  used  to 
make  a  variety  of  different  an- 
tenna types  ...  as  well  as  be- 
fog used  to  carry  signals  back 
and  forth  between  the  rig  and 
the  antenna. 

Figure  T  shows  two  popular 
varieties  of  (win-lead  transmis- 
sion line.  The  variety  of  twin- 
fead  shown  in  Figure  1A  is 
300-ohm  television  antenna 
transmission  tine,  TV-style 
twin-lead  has  smalt  diameter 
copper  conductors  separated 
by  a  rubber  or  plastic  fnsulat- 
ing  materjar.  all  molded  mto 
one  piece.  This  type  of  fine  is 
quite  fight  for  transmitter  use,  but 
will  easily  handle  power  levels  up 
to  a  couple  hundred  watts.  I  know 
only  one  person  who  routinely 
used  300-ohm  twin-lead  on  a  kilo- 
watt rig,  and  he  claimed  it  ran 
uncomfortably  hot  to  the  touch? 

A  thicker,  wider,  and  tougher 
form  of  twin-lead  is  Ihe  450- 
ohm  stuff  shown  in  Figure  1 B, 
This  line  usually  has  square 
holes  cut  into  the  plastic  insu- 
lator separating  the  conduc- 
tors m  order  to  reduce  looses. 
The  450-ohm  iine  can  be  used 
at  higher  power  levels  than  the 
30O-ohm  line,  and  is  a  reason- 
able replacement  for  a  600-ohm 
parallel,  '^open-air/'  transmission 
line  called  for  by  some 
antenna  designs. 


The  'Quick  u'  Diity*^  Twin-Lead 
Antenna 

The  antenna  shown  fn  Fig- 
ure  2  IS  one  of  the  lirst  that  I 
ever  used  {when  a  mentor, 
W4I),  gave  me  a  roll  of  fwin- 
lead  wire),  after  seeing  it  in  an 
early  edition  of  Bill  Orr's 
(W6SAI)  Radio  Handbook.  \ 
ran  this  type  of  antenna  out  a 
basement  window,  and  at- 
tached the  top  end  to  an  old 
pine  tree,  and  the  middle  sup- 
ported by  a  2X4  nailed  rather 
unceremoniously  to  a  tool 
shed  on  the  back  of  the  house. 

Basicaily  a  quarter- wave- 
length "Round  Robin"  Marconi, 
it  consists  of  300-ohm  or  450- 
ohm  twin-lead  transmission 
Ifne  with  a  length  of  234/F 
Thus,  for  40*meters  Ihe  length 
would  be  about  32  feet  6 
inches  long  overall.  The  52- 
ohm  coaxial  cable  Is  con- 
nected soch  that  the  center 
conductor  goes  to  one  conduc- 
tor of  the  twin-lead,  and  the 
shield  goes  to  the  other.  If  you 
desire,  ground  the  shield  of  the 
coax,  as  well  as  attaching  it  to 
the  twin- lead. 

The  •'Quick  Vn'  Dirty*"  (or 
•Round  Robin"  as  my  mentor 
called  it)  can  be  installed  at  an 
angle  {as  shown),  although  I 
suspect  best  performance  oc- 
curs when  the  wire  is  straight. 
In  the  version  that  I  had,  there 
was  only  a  small  VSWR  wrth 
one  bend  that  pyt  the  vertical 
and  horizontal  segments  at 
about  a  120-degree  angle. 

This  antenna  works  better 
than  single  conductor  Marconi 
antennas  because  regular 
Marconis  suffer  from  ground 


tA}  300'Ohm  TV  tine 


W)  450-ohm  Un^ 


Figures  1A  &  IB.  TwMead  line 


i  — 


Figure  2.  Round  Robin  Marconi  antenna 
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losses.  By  supplying  a  return 
line,  the  radiation  resistance  is 
raised  from  10  or  15  ohms,  to 
something  on  the  order  of  40 
to  50  ohms— which  makes  it  a 
good  match  to  52-ohm  coaxial 
cable. 

Folded  Oipole 

The  folded  dipoJe  (Figure  3) 
is  one  of  the  most  popular 
twin-lead  antennas.  It^s  a  half- 
wavelength  dipole  made  of 
twin-lead.  Note  that  the  paral- 
lel conductors  at  the  ends  of 
the  antenna  are  tied  together 
(and  soldered,  by  the  way). 
The  feedline  is  connected  to 
the  folded  dipole  m  the  center 
ot  one  of  the  conductors.  If 
300-ohm  twfn-lead  is  used  as 
the  transmission  line,  then  it 
can  be  connected  directly  to 
the  radiator  element.  But  if  you 
want  to  use  coaxial  cable  to 
feed  the  antenna  (which  is  a 
heckuva  lot  more  convenient), 
then  use  a  4:1  baJun  trans- 
former between  the  coax  and 
the  antenna's  feedpoint. 

For  low  and  moderate  power 
operation,  the  folded  dipole  is 
a  reasonable  choice  for  hams. 
it  has  a  bit  more  bandwidth 
than  the  straight  dipole,  so  is 
easier  to  use  without  a  tot  of 
adjusting  of  the  antenna  tuner 
{especially  with  modern  rigs 
that  have  a  VSWR  shut-down 
circuit).  On  the  negative  side, 
the  typical  folded  dipole  is 
somewhat  less  robust  than  Ihe 
standard  dipole.  Unless  spe- 
cial measures  are  taken,  the 
folded  dipole  may  very  well 
come  falling  down  in  winds  a 
bit  more  than  a  gentle  breeze. 
Some  of  those  special  mea- 
sures are  discussed  in  detail 
In  my  book  Joe  Carr's  Receiv- 
ing     Antenna      Handbook 


(HighText  Publications,  Inc., 
RO.  Box  1489,  Solana  Beach, 
CA,  92075;  $19.95).  If  you 
want  to  build  a  folded  dipole, 
then  I  highly  recommend  that 
you  review  that  material. 

The  azimuthal  pattern  of  the 
folded  dipole  is  a  standard  "fig- 
ure-8/  very  nearly  the  same 
as  for  regular  dfpole  antennas. 
In  other  words,  it  is  bi-direc- 
tional and  transmits  broadside 
to  the  wire;  there  are  two  nulls, 
one  off  each  end  of  the  wire. 

Folded  Dipole  Beam 
Antennas 

Over  the  years  it  became 
popular  to  make  beam  anian- 
nas  from  folded  dipole  anten- 
nas. A  well-desrgned,  property 
installed  two-element  direc- 
tional antenna  refocuses  the 
fjgure-S  pattern  of  the  half-^ 
wavelength  dipole  or  folded  di- 
pofe  into  a  single  direction,  resulting 
in  a  gain  of  about  3  dB  (ideally).  A 
3<IB  gain  is  eqiAvalent  to  doubling 
your  transmitter  power.  The  aauai 
gain  will  be  somewhat  less,  in  most 
cases,  because  of  installation  or 
design  difficulties. 

The  antenna  shown  in  Fig- 
ure 4  uses  Two  folded  dipoles, 
installed  parallel  to  each  other 
about  one-eighth  wavelength 
(1/8)  apart.  One  folded  dipofe 
acts  as  a  reflector  and  the 
other  as  a  driven  element. 
Which     is    which    can     be 


ZD 


r 


Figure  a  Half  wavelength  folded  dipole. 
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DIGITAL  FlfEQUENQY  REAI>OUT 
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For  detailed  mformation  and  prices,  call  or  write  for  a  oyr  free  catalogf 
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Slow  Scan  TV 

doesn't  have  to  be  expensive  anymore! 
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Evcrj  day  mwc  ham*  arc  enhancing  their  «)mmiHMf*tion  b^'  using 
i)iia^c£.  Join  ihe  fun  sid  a^  whm  ypu'vc  tM»n  misfiiig. 
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CB-TO- 10  METERS 


We  specialize  in  CB  radio  modification 
plans  and  hardware  Frequency  and  FM 
conversion  kits,  repair  books,  plans,  high- 
performance  accessories  Thousands  of 
satisfied  customers  since  1976!  Catalog  $3. 


CBC  INTERNATIONAL 

LOU  FRANKLIN  K6NH      Owner 
PO    BOX  315O0X    PHOENIX,  AZ  8504b 


KoGOlD  for  Kmlnnks  w/V5  nam 
PkGOlD  for  AEA  PK'88,23Z2232 

Invest  in  fhe  GOLD  storKJard  fodoyj 
Eosy  opera  Hon  with  irKredfble  power! 

•  Confefencir>9  •  Background  File  Transfers 

*  Robot  CQs  *  Loggir>g  •  Macro  Files 

•  Automatic  QTH/QSL  Exchange 

*  Advanced  Text  Handling 

*  95  page  Manual 

•  Extensive  Help  System 
■  Quick  Reference  Guide 

*  Nortring  Else  Come&  Cbse 

*  Call  Today  For  P riches 
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here's  the  Beam? 
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ELECTROMAGNETIC  FIELD  METER 


Reduce  exposure  to  potentially  harmful 
electromagnetic  fields.  AlphaLsb's  handheld  TriField™ 
Meter  measures  AC  electric  fields,  AC  magnetic  fields 
ancf  radio/microwave  power  density.  Find  ground  faults, 
AC  current  wires  or  measure  higlvfleld  generators  with 
the  Magnetic  setting  {.2  -  100  mmigauss.  60  H2);  identify 
poorly  grounded  or  shielded  equipment  high  VDT  or 
fluorescent  Nglit  fields,  distinguish  hot  vs.  ground  wires 
with  Btecmc  setting  (.5  -  TOO  kV/m,  60  Hi);  measure 
antenna  radiation  patterns,  leaky  microwave  ovens,  etc. 
on  Rf/mlcrowBve    setting  (50  MHi  to  %  GHz,  .01   to  1 

mW/cm^). 

Electric  and  magnetic  settings  are  omnidirectional, 
measuring  full  magnitude  of  fields  without  the  need  to 
reorient  the  meter  Price  of  $145  includes  delivery  and 
one-year  warranty. 

AlphaLab.  1280  Soutri  300  West,  Salt  Lake  City.  UT  &410I.  Call 
&00-769-3754  OR  801-4B7'9492  for  speedier  service  or  free 
literature  on  electromagnetic  radiation  health  risks. 
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Ftgure  4.  Two-element  fokled  ciipoie 
beam  features  revBrsihle  directivity. 

changed  by  using  a  double- 
pole,  doubfe-throw  (DPDT) 
switch  at  the  point  where  the 
two  feediines  coma  together. 
This  switch  must  be  heavy 
duly,  even  for  moderate  power 
levels.  I've  seen  a  large  light 
switch  u&ed  in  this  manner.  A 
pair  of  "three-way''  AC  power 
switches,  ganged  with  a  brass 
rod  to  make  their  toggles  work 
together,  can  be  used. 


So  why  do  you  want  to 
change  which  is  the  reflector 
and  which  is  the  director?  it's 
simple:  this  antenna  is  bi-dl- 
recllonal,  but  only  one  direc- 
tion at  a  time.  The  antenna 
transmits  in  the  direction  of  the 
one  that  ts  eifcitad.  with  the 
other  element  acting  as  a 
parasitic  reflector.  Reversing 
the  roles  of  the  elements  re- 
verses the  direction*  In  an 
ideal  beam,  the  reflector  would 
be  a  tad  longer  than  the  driven 
element,  but  in  this  case  they 
are  the  same  length  which 
results  in  a  bit  of  deterioration. 

n  Is  very  important  on  this 

antenna  to  make  the  two 
feediines  exactly  the  same 
length,  even  if  it  means  wast- 
ing a  bit  of  wire  on  one  of 
them.  If  you  want  to  feed  this 
antenna  with  coaxial  cable, 
then  the  4:1  balun  transformer 


can  be  placed  at  the  common 
terminals  of  the  DPDT  switch. 

An  old  favorite  with  the  twin- 
lead  crowd  is  the  ZL-spectal 
shown  in  Figure  5,  This  an- 
tenna is  very  much  like  Figure 
4,  except  that  the  two  folded 
dipoles  are  connected  to- 
gether with  a  phasing  harness 
made  of  300-ohm  twin-lead. 
Spacing  is  about  1/8  to  1/4, 


while  the  most  usual  prescrip- 
tion for  the  phasing  harness  is 
to  make  it  either  1/4  or  31/8 
long.  Keep  in  mind  that  the 
electrical  length  is  shorter  than 
the  physical  length  by  the 
amount  of  the  velocity  factor  of 
the  line.  H  you  want  to  make  a 
t/4  phasing  harness  with  line 
that  has  a  velocity  factor  of 
0.80.  then  the  physical  length 
would  be: 


I        II  III 


III  I     ^p^^^*" 


I 


^^-«- 


.'■— V- 


'f^ VUBIi^ 


246V/F^  =  (246  X  0.eO)/F 


mix 


=  197/F 
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Figure  5.  ZL-Speclai 


Contacting  Me 

If  you  don't  hear  my  elderly 
TS-430  barking  out  CW  on  40- 
meters  or  ao-meters,  or  occa- 
sionally SSB  on  15-meters, 
then  try  writing  to  me  at  RO. 
Box  1099,  Falls  Church,  VA 
22041.  Or,  if  you  are  a 
cyberspace  surfer,  then  con- 
tact me  via  E-mail  at 
carrjj@aol,com. 
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Specifum  Electfonic  Prod- 
ucts introduces  l+ie  world'a 
first  handheld  repeater  coh- 
1  roller.  Ho  larger  than  mosl 
handheld  radios,  theHRC-1 0 
converts  a  single  or  duat-band 
radio  into  a  fult  featured  sim- 
ptex  or  dup<(eK  repealer  sys- 
tem. Key  features  of  HTeHRC- 


10  include  voce  lD«r,  DTMF 
Control  and  pfogramming, 
heng  and  time-out  timers, 
Dlgtlal  Vofce  Operated 
Squelch  {DVOS'"|,  telem- 
etry lanes,  and  private  voice 
mailsJoi  S299 
FmoneSOO-See-JTSt 
FAX4D&-433'6027 
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The  Raibeam  eats  yagis  for  lunchi 


The  2  element  "Mighty 


The  RAIbeam  does  not  employ  a  reflector  but 

uses  two  criticaHy  coupled  drtven  elements 
;  instead.  Htgh  gain  and  excdJent  front-to-back 

ratios  are  a  natural  resuK  of  this  unique  driving 

system  as  both  elements  phase  reinforce  the 

foreward  lobe  onJy,  producing  a  clean  high 

intensity  uni-directJonal  pattern  with  a  nan'ow 

vertical  beam  width.  Actual  tests  have  shown 

that  by   itself,  the    RAlbeam'3   "bi-periodic" 

Cliticatly    coupled    dual    driver   will    produce 

greater  than  twice  the  directional  gain  of  a  2 

element  yagi,  full  bandwidth  F/B  ratios  of  up  to 

30  dB  or  more,  and  receives  up  to  10  dB  less  noisei  Our  long  boom  4  element  models  wtii  out  perform  yage.  oi  up  to  twice  the  boom  length  Ail 

are  engineered  to  the  highest  standards  using  high  quaRty  materiete  and  stainless  steel 
hardware.  *  We  guarantee  that  the  Raibeam  wilt  outperform  any  yagi  of  equal  boom 
length  or  you  may  return  it  for  a  full  refund...  no  questions  asked f 
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Model 

ftB^2ia 

RB'212 

f^B-215 
RB-217 
RB-220 
RB-406 
RB-410 


Type 

2enOm 
2el  121m 
2el15ni 
2^  17m 
2et20m 
4  el  61T1 
4etlOm 


Boom  len.  Price 


360 
4  15^ 
495- 
5,65' 
7  12 
14.0' 
24,0 


$199.95 
$209  95 
S229  95 
$249  95 
$299  95 
$249.95 
S3S9  95 


US  shipping  charges:  £30.00  East  of  the  Mississippi  and  $25.00  for  Central  and  Western  states. 


RAIBEAM  ANTENNAS  tNTERNATIONAL      '^"^^  ™^^  <^^  ^^■ 

2328  East  Van  Buren  St,  Suite  131,  Phoenix,  AZ  85006   (602)  244-1913 
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-  Packet  Radio  - 

Portable  &  Affordable! 


^  Simple  lostallatioti 

*  No  External  Power 

*  Smart  Dog"™  Timer 

*  Perfect  For  Portable 


•  Assembled  &  Tested 

Model  BP-1 
PadctModcn.    * VHF.  UHF, HF(,.M) 

Made  in  U^A, 


WtiL-ltk^r  you're  an  expeheoceii  padaeteer  or  a  newcomer  waallag  to 
explore  packet  fcr  the  ftrsi  tinier  this  is  what  you*ve  been  waiiJEig  for! 
Thanks  to  a  breakthrough  in  digital  signal  processing,  we  have 
developed  a  tiny,  fuN-fealured,  packet  modeiii  at  an  unprecedented 
low  price.  The  BayPac  Model  BP-t  transforms  your  PC-cotiipatible 
computer  into  a  powerful  Packet  TNQ 
capable  of  supporting  sophisticated  features 
like  dig] pealing,  file  transfers,  and  remote 
lerminal  access,  NOW  js  the  time  for  YOU 
to  join  the  PACKET  REVOLUTION! 


400  Daily  Lane 

P,0.  Box  5210 

Grants  Pass,  OR 

97527 


1-800-8BAYPAC 


l-flOO-e^-97S2 
(503)474-6700 


CIRCL£  269  ON  REAOEfi  SERVICE  CARD 


THIS  IS  NO  MIRAGE. 


iisr'oal.  Teletsc  DXPemptrfiers,  Jc's  cleaHythe 
ibest  VHF  ampl^ften  around.  Linsunpassed 
carnmencial-level  quality.  Pnice.  Perfornnance, 
Fe attunes.  And  made  in  the  USA.  Iti*s  cha  amplifien 
everybady  wants  to  awn.  iSiow  ant/ail abte  for  B,  2, 
P30.  and  UHF. 


DXP-LiaO 
DXP-V1 :75 

DXP-VEaa 
QXP-uisn 


[B  meter  a] 
[2  meters] 

["7D  cm] 


New  for  1  93B-  DXP  ampltfiera.  Same  design  and 
f«acures  except  1  00%  contiinuous  duty  cycle. 
Receiver  preamplifiera  for  alE  banda  alao  available. 
Call  for  details,  ask  for  Amacuer  Depart^ment. 


^OiOf  Capicai  Souls\/srd 

Tet:[BDO]^^B<3SS1    Fax:  [91  9]  556^1  BO 
VISA/MASTERCARD 


CAT-300  Repeater  Controller 


AUeniwn  Repeater  Ownert 

Finally  a  repeater  toniroiler  with  a  77  voice  symhesizii^  andJuU 

feature  autapaich  incredibly  priced  at  $299.00. 


Features  Include: 

^  Voice  Synthesizer 

^  (412)  Word  Vocabulary 

^Twelve  Voice  Messages 

■/  Two  Voice  Identifiers 

^  CW  Identifier 

w^Fuil  Feature  Autopatch 

i/  User  Speed  Dials 

^  Emergency  Speed  Dials 

^Reverse  Autopatch 

^DTMF  Key  Pod  Test 

w^DTMF  Repeater  Access 

w^DTMF  Repeater  Musing 

^  (56)  Control  Functions 

y^  Remote  Control  Switches 

y"  Hardware  Logic  Inputs 

w^DVR  Comrotler  Ready 


^  Fetnale  Voice  dE  Sound  Effects 
^  Frogrammable  Courtesy  Tones 
^Programmable  Codes  and  Timers 


Write  or  Call  for  a  brochure  describing  the  CAT-SOO  Comrotler, 
including  schematic,  voice  word  list,  and  control  Junctions^ 

CAT-300  Controller  Board  $299.00  Wired  and  Tested 


Computer  Automation  Technology  Inc. 

4631  N.  W.  3lst  Avenue.  Suite  142 

Fort  Lauderdale,  Florida  33309 

Phone:  (305)  978-6171  -  Fax:  (407)  488^2894 

internet:  cm@imernimp,com 


CIRCLE  2fiS  OH  READEH  SEHVICE  CAftD 


Get  A  New  Image 


PC  HF  Fax  Plus  $129 

PC  Hf  Faj(  Plus  is  a  sfmple,  yel 
comprehensive  HF  system  that 
receiver  Fax,  RTTY,  CW,  snd 
AMTOR  on  af>  IBM  PC  or 
compaltbte  It  inctudss  an  FSK 
demcxiulstor,  advanced  signal 
processing  soft*are<  lutonal 
audio  cassette,  and  complem 
reference  mw\ual    Just  plug 
the  d&r)0<^ulator  tnto  ^  serial 
pvl  install  the  software  and 
gel  lext  and  vivid  trndges  on 
your  PC. 


PCSSTVSI49-95 

PC  SEow  Scan  Televisiort  ts  a 
complete  system  for  safiding 
and  receiving  full  color  amateur 
SS7V.  The  package  includes 
an  SSTV  FSK  modem,  SSTV 
software,  Image  capture 
utilities  and  reference  manual. 
All  popular  formats  are 
supported  induding  Rol>ot 
Scotlie,  Martin  and  AVT.  The 
system  requires  a  265.  3&6  of 
faster  PC  with  VGA  or  super 
VGA  display 


Have  It  All  For  Only  $199.95 

For  a  limited  Itme  we  are  offefing  botfi  soflwarv  p«dt«ges  witti  a  stngte  FSK  motfem 
for  ijTif^er  S200  Thij  oombinaiion  offief  wiU  M  you  send  and  receive  me  poptiar  KF 
l!i»ge  and  t«xt  trart&misSECHi  modes. 

Call  or  write  for  ouf-  free  catalog.  Visa  and  Mastercard  wetcomtd* 


615  S.  El  Camino  Real,  San  Clemente,  CA  92672 
Tel.(714)  498-5784  Fax.(714)  498-0568 


CIRCLE  250  ON  READER  SERVICE  CARD 
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NufUbtr  €4  on  yaur  Feedback  card 


Michael  Bryce  WB8VGE 
2225  Mayliower  NW 
Massilion  OH  44646 

Tfiere's  nothing  quite  like 
spending  quality  time  working  on 
a  few  simple  circuits.  You  gener- 
ally can  get  a  hetty  helping  of  ttie 
warm  fuzzies  when  even  the  sim- 
plest circuit  functions  as  planned. 

So,  let's  take  a  look  at  several 
simple  circuits  you  can  build. 
Some  are  modifications  to  com- 
mercial figs^  others  are  stand- 
alone projects. 

This  month,  Tve  also  started 
something  different.  Since  many 
of  the  best  circuits  are  simple. 
there's  usually  no  PC  board.  "Just 
use  perf-board"  is  the  battle  cry 
we  hear  all  the  time.  Well.  I  ve 
been  working  on  this  long-time 
problem  from  my  end.  Starting 
with  last  month's  RIT  for  the  Small 
Wonder  Labs  rigs.  I  ve  lakJ  out  the 
schematics  using  a  PC  board 
CAD  program  called  "CIRCAD," 
whrch  has  the  abtfity  to  generate 
a  'net  lisf  after  the  schematic  has 
been  laid  out.  By  using  this  net 
list  feature,  it  is  possible  to  lay  out 
a  PC  board  and  be  fairly  sure  it 
wi[l  work.  Provided  the  schematic 
is  correct  that  is!  The  PC  board 
will  only  be  as  accurate  as  the 
schematic.  Tve  found  it  hard  to 
change  from  my  old  way  of  mak- 
ing PC  boards.  First,  I  build  a 
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RgufB  Ta  Parts  layout  forthB4O40Rfl 


Low  Power  Operation 

prototype  board,  make  correc- 
tions, make  another  set  of  PC 
boards,  make  connections,  and  so 
on  until  the  finished  PC  board  is 
accurate.  Needless  to  say,  that 
takes  a  lot  of  lime  and  money.  By 
ustng  CIRCAD,  you  generate  the 
schematic,  import  the  net  list, 
aotoroule  the  board  and  you're 
done. 

There  \s  also  another  added 
feature.  I  will  upload  all  the  files 
in  a  PKZIPped  format  to  both 
CompuServe  and  America 
Online.  The  files  will  be  in  the 
HamNet  SIG  hiding  within  the 
QRP  section  library  files.  Use  the 
key  word  ^CIRCAD"  to  locate  the 
files  in  the  libraries. 

On  America  Online,  the  files 
will  be  in  the  ham  radio  SIG. 
CI  ROAD,  while  a  commercial 
product  retailing  for  about  S1 ,000, 
is  also  available  from  both  ser- 
vices, runs  under  DOS  and  re- 
quires at  least  4  Meg  RAM  and  a 
hard  drive,  CIRC  AD  will  not  run 
under  windows.  The  demo  ver- 
sion does  work  and  will  generate 
artwork.  However,  there  is  a  limit 
on  the  number  of  ICs  that  can  be 
used  and  it  will  not  generate  ei- 
ther the  gerber  or  drift  files.  Other 
than  that,  the  demo  versfon  will 
work  just  fine  to  "fine  tune  "any  of 
these  smaller  projects.  Til  have  a 
complete  review  of  CIRCAD 
coming  next  year  Look  for  it. 

One  last  note  about  these  PC 
boards,  f  do  not  have  the  free  time 
required  to  build  and  try  out  each 


and  every  circuit.  The  PC  boards 
"should"  be  error  free.  Keep  the 
hate  mail  down  to  a  minimum  if 
the  boards  don't  work  as  they 
stK)tild.  However,  if  you  find  a  mis- 
take, by  all  means  let  me  know 
and  \  will  con^ect  the  files  and  re- 
place them  on  the  BBS,  I  would 
check  and  double-check  any  art- 
work before  committing  to  a  large 
run  of  PC  boards.  Tm  sure  you 
may  need  to  tweak  a  few  of  my 
layouts  to  suit  your  needs  or 
requirements. 

The  first  circuit  is  a  modifica- 
tion of  last  month  s  RIT  by  Dave 
Benson.  As  I  mentioned  last 
month,  it  would  be  rather  easy  to 
buiid  on  a  R IT  '^on"  LED  to  the  cir- 
cuit. Well  that  is  exactly  what  I  did. 
I  also  put  on  the  PC  board  lots  of 
pads  to  make  connections  to  and 
from  your  transceiver  as  easy  as 
possible.  I  added  some 
decoupling  capacitors  to  the 

VCC  P^"  *^*  ^®  '^oee  for  good 

measure. 

The  schematic  for  the  modf- 
fied  RIT  is  shown  in  Figure  1 .  The 
PC  board  I  laJd  out  js  not  as  small 
as  Dave's  version.  Instead  of 
standing  the  resistors  and  diodes 
on  end.  they  are  laid  down  fiat. 
There  are  no  mounting  holes— 
yoy  can  use  double-sided  foam 
tape  or  hot  melt  glue. 

Here  is  one  more  add-on  cir- 
cuit for  the  popular  MFJ  QRP  ra- 
dios (Figure  2).  This  circuit 
watches  the  RIT  voltage  and  will 
tell  you  if  the  RIT  is  active  or  not. 
This  circuit  comes  from  Paul 
Harden  NA5N,  Basically,  the  cir- 
cuit consists  of  two  op-amps  (in 
a  single  8-pin  DIP  package)  which 
constantly  monitors  the  RIT  line* 
The  circuit  is  designed  for  the 
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MFJ  mono-banders,  but  you  may 
be  able  to  find  diverse  uses  for 
this  project. 

In  a  nutshelL  one  op*amp 
monitors  the  voltage  generated 
by  the  RIT  control  when  it  is 
moved  from  its  center  position. 
When  the  RIT  control  is  moved, 
the  voltage  across  it  changes.  By 
comparing  the  RIT  control  voltage 
against  the  reference  voltage 
generated  by  the  two  pots,  the  op- 
amps  will  switch  slates,  lighting 
the  LED.  How  tight  you  set  the 
two  reference  pots  will  determine 
where  in  the  RIT  control  the  LED 
will  light. 

\  have  not  given  this  circuit  a 
try,  but  have  used  voltage  com- 
parators like  this  one  for  years.  If 
you  have  trouble  with  noise  or  RF 
getting  into  the  comparators,  tack 
on  a  0. 1  '|iF  capacitor  at  the  junc- 
tion of  R3/R1  and  the  voftage 
reference  pots. 

To  fancy  things  up  a  bit.  instead 
of  the  junk  box  LED,  how  about 

using  a  bi-color  LED  instead? 
This  way  you  can  tell  what  direc* 
tion  the  RIT  is  sei.  You  will  need 
to  remove  the  two  steering  diodes 
and  insert  a  current-ilmiting  resis- 
tor in  their  place.  Any  value  from 
470  ohms  to  2k  ohms  should  be 
fine. 

The  basic  circuit  can  easily  be 
changed  to  provide  a  battery  sta- 
tus indicator.  Instead  of  feeding 
R2  with  the  RIT  voltage  from  the 
MFJ  rig,  use  a  stable  voltage  ref- 
erence source  such  as  a  LM336Z 
5.0  diode.  Again,  remove  the  two 
diodes  and  In  their  place  install  a 
Ik-ohm  resistor  By  using  two 
LEDs,  you  can  set  one  compara- 
tor to  give  you  a  green  OK  for  the 
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Figure  fa  Schematic  for  the  4040  RfT. 
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F/pi/re  2a.  Par/s  /ayot/f  for  a  RiT 
vottags  detector  for  MFJ  QRP  radios. 


Figure  2b,  Foil  pattern  tor  a  RIT 
voltage  detector  for  MFJ  ORP  radios. 


batter/.  Ttie  other  comparator  wfll 
light  a  red  LED  when  the  battery 
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Ffgum  Sc.  SchemaUc  tor  a  RIT  vintage  detector  for  MFJ  ORP  radios. 


voltage  drops  down.  You  select 
Ihe  voltage  points  by  using  the 
two  pots.  Although  I  laid  the  cir- 
cuit out  for  single  turn  pots,  you 
might  want  to  put  in  20-turn 
trimmers  to  make  setting  the 
reference  voltages  a  bit  easier. 
Also,  by  adding  a  resistor  to  the 
top  and  bottom  of  both  pots, 
you  can  expand  the  voltage  di- 
vider, making  the  setting  of  the 
reference  points  easier  still ,  even 

when  using  the  single-turn 
trimmers. 

Although  you  would  need  an 
external  op-amp  to  boost  the 


output  from  a  SWR  bridge,  yoy 
could  easily  adapt  the  cirouit  to 
warn  you  of  an  excessive  SWR 
on  your  portable  antenna.  This 
really  is  an  easy-to-use  circuit  and 
its  use  is  limited  only  by  your 
I  magi  nation  J 

As  I  mentioned  eariier,  both  the 
PC  and  the  schematics  will  be  up- 
loaded to  America  Online  and 
CompuServe-  Both  will  be  hiding 
within  the  ham  radio  SIGs.  On 
CompuServe,  the  files  wilt  be  in 
the  QRP  SIG  library  inside 
HamNet.  Both  files  will  be 
'zipped"  to  speed  download 


times.  You  wflf  need  the  demo 
version  of  CIRCAO  to  view  or 
modify  the  files.  CIRCAD  is  avail- 
able on  both  systems. 

Tm  currently  working  on  putting 
together  some  modifications  to 
the  Ten-Tec  Century  21  series  of 
rigs.  There  seems  to  be  a  rather 
big  hole  when  it  comes  to  modifi- 
cations and  fixes  for  this  classic 
rig.  Although  not  a  QRP  trans- 
ceiver by  any  means,  many  a 
Century  21  has  been  put  to  use 
by  QRPers.  If  you  have  any  modi- 
fications for  this  rig,  by  all  means 
send  them  to  me. 
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NO  TUNERS 
y-ifcw^  m  WMpi- oVL>-^  NO  RADtALS 

^^Ja  m "  U^ ir^ —  NO  RESISTORS 

^-^d^  ^>g,)(  EXCELLENT  REVIEWS  JUST 

DONT  HAPPEN  BY  CHANCE 
CALL  us  FOR  A  FWEE  CATALOG. 

' Sm rwiUvwln Oct.  73,Am*         *S*t}t.  7J.  IMS         AI«rOil/J.  1«M 

CO,  dk.  liu      Mv^  w.n.  «1 
BILAL  COMPANY 

137  Mifvch«tt*f  Orfte 
(Tid)  657-0650 
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UHF  REPEATER 


Make  high  quality  UHF  repeaters  from 
GE  Master  II  mobites! 


•  Dufiiexing  and  luimg  informafiof) 


SI  99 
S12 

£40 


Versate!  Communications 

Orders  1  ■800-456-5548  For  info.  307^266-1700 

P.O.  Box  4012  •  Casper.  Wyoming  S2604 


CtROLE  25i  ON  REAO£ft  SEBVlOE  CAIID 
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OuaUiy  Microwave  TV  Svslems 


WIRELESS  CABLE  -  ITFS  -  MMDS 
ATV  -  INTERNATIONAL  -  S-BAND 

AmpMfiisra  «  Arttennss  «  Books  *  CoriipK;»n$Ms 
Fillers  *  Systems  *  Video  Products 

•  Rh  Fri-queney  1Q9Q  -  a70U  MHi!^ 

•  Cab  la  Rtfady  -  VHF  -  UHF  Qui  puts 

•  SASE  For  ''FREE'  Catalog  or  Sond  £i 

PKILLIPS-TECH  ELECTROMICS 

PC  Box  8533  ■  Scotl&dale,  AZ  05252 

800-880-MMDS 
CATALOG  MNFO  602-947-77OO 
FAX   LINE      602-947-7799 

Visa  ■  M/C  *  Ajtii  ■  Disc  '  CQD'%  -  Qty  Pt^cif^g 


CHALl£i»GER SYSTEM  ORDER  LINE 
33^ClkVVi«l  SadB- Ctjn 
Cofiifirlefc  Gnd  S365 

FREE  SHtPPtMa 


Next  Day 
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CafI  Today  & 
We  Ship    l^exf  Day 


.mf 'Color 
Raitibow  Afn^oriinent 


Aaiertnas  Wesi 


100  S29.95 

200  $J9SS 

400  $49.9S 

500  S54.9S 

tim  S99SH 


$24.95 
$^4.9S 
S44.9B 
$-19.95 
S.H^.95 


ASAP 
$l9.<tS 
$29.9S 
SS9.9S 
S44.9S 
$79.95 
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HF  DIGITAL  WATTMETERS 


RF  Applications,  inc.  makes  unique  wattmeters  that  give  you  accurate  information 
about  your  station^s  most  important  parameters:  Output  power  and  V.S.W.R, 
Clioose  the  one  that  meets  your  needs.  Order  today! 
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The  P-3000 

•  l5^2,95kW 

•  leSDIVSHz 

•Rernoie  couiiler 
•Hi^  SWH  felay 

•  12VDC  power 

S299M 


The  P-1500 

•  15- 1500  walls 

•  1  8-30  MHz 

•  Internal  couple  f 

•  SWfl  starm 

•  Compad 
(3.5'x4'k4*) 

•  ^2VDC  pcJWBf 

S219.9S 


Our  products  are 
made  in  the  U.S.A. 
and  carry  a  two 
yearwarranly  Ca3l 
lof  additional  ifrfa. 


800.423.7252 


9310  LIttre  Mountain  Road  Kirlland  Hills,  OH  44060  USA    216  974 1961 
AvaitBbte  from  AES,  Henry  Ridio  and  ARW!  2t6  974.9505 
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Ham  to  ham 

(^nimuetijmm  paife  50 

answered  very  authoritativelv  'Oh 
my  gosh.  no.  you  II  be  insulating 
it  from  the  air  and  it  won't  work!' 

Even  though  we  iaik  about  get- 
ting on-the*air,  and  our  signals 
radiating  through  the  air,  direct 
contact  with  the  air  isn't  a  factor 
in  whether  a  particular  antenna 
works  well  or  not.  When  the  as- 
tronauts were  on  the  moon's  sur- 
face, with  no  air  anywhere  except 
within  their  space  suits,  their  ra- 
dio signals  made  il  back  to  earth 
in  fine  shape.  The  rubber  ducky 
type  of  antennas  seen  on  virtu- 
ally every  hand-held  transceiver, 
though  not  in  direct  contact  with 
the  air,  seem  to  do  a  pretty  good 
|ob  for  the  most  part.  In  fact,  I've 
painted  several  ham  antennas 
using  a  fiat  lacquer-based  spray 
paint  without  any  regrets,  only 
longer  life  from  the  antennasi 

It's  true  that  using  Insulated 
wire  for  a  horizontal  dipole  will 
change  the  dipole's  length  re- 
quirements slightly,  but  it  certainly 
won't  prevent  it  form  working  just 
as  well  as  a  bare-wire  antenna. 
Most  people  don't  use  insulated 
wire  for  wire  dipoles  simply  be- 
cause there's  no  point  in  paying 
for  insulation  that  isn't  really 
needed.  A  dipole  is  normally 
strung  up  high  enough  in  the  air 
to  be  out  of  reach  of  children  and 
others,  so  insulating  it  from  acci- 
dental human  or  animal  contact 
isn't  usually  a  factor.  If  its  not  up 
high  enough  to  be  out  of  reach. 
I'd  definitely  opt  for  the  safety 
factor  of  insulated  wire! 

But  a  thin  coating  of  non-me- 
telllic  paint  on  your  2'meter  beam 
or  vertical  won't  affect  the  reso- 
nant frequency  to  any  appreciable 
degree  and  il  certainly  won't  ren- 
der it  an  ineffective  radiator  or 
receptor  of  RF  energy.  Just  make 
sure  that  any  metal  to  metal  con- 
tact points  aren't  inadvertently 
insulated,  and  Td  stop  short  of 
getting  any  paint  on  the  match- 
ing secllonHust  in  case  it  re- 
quires a  minor  change  in 
tune-'Up — or  on  any  insulating 
connection  blocks  to  avoid  pos- 
sibly changing  their  insulating 
properties. 

Before  any  painting,  I  would 
also  make  sure  that  the  aluminum 
is  thoroughly  cleaned  of  any  oit 
that  might  have  been  used  dur- 
ing the  machimng  process  and 
that  any  shiny  aluminum  tie  lightly 
sanded  to  give  better  grip  to  the 


paint  coating.  Flat  gray  pnmer 
spray  paint  is  usually  a  good 
choice  for  this  type  of  situation 
since  it's  formulated  for  good  ad- 
hesion on  bare  metal.  And  it's 
best  to  do  all  spray  painting  out- 
of-doors,  in  calm  weather,  tor 
safety  and  health  reasons, 

A  Word  Of  Caution  In  Using 
Spray  Contact  Cleaners  Near 
RF  Circuitry 

Spray  contact  cleaners,  those 
commonly  sold  to  clean  noisy 
switches  and  potentiometers^ 
should  be  used  with  a  great  deal 
of  caution  around  any  parts  car- 
rying RF  voltages  and  high  RF 
voltages  in  particular.  This  woufd 
include  using  these  sprays  on  any 
band-change  rotary  switches 
used  in  many  of  the  older  ham 
transceivers^  linear  amplifiers  and 
the  current  lineup  of  manual 
antenna  tuners. 

Before  the  broad-band,  no- 
tune  final  RF  stages  became 
commonplace  in  ham  transceiv- 
ers, most  rigs  used  mechanical, 
multi -section  rotary  switches  to 
accomplish  all  band-changing 
functions  within  the  radio.  The 
temptation  to  use  ordinary  spray 
contact  cleaners  on  these 
switches,  however,  especially  the 
sections  canying  high  voltage  RF, 
should  be  strictly  avoided. 

Many  of  The  popular  spray 
cleaners  will  leave  behind  an  oily 
deposit,  used  to  lubricate  the  item 
being  cleaned,  but  fn  RF  circuits, 
this  oily  deposit  can  soak  into  the 
switch's  insulating  wafers,  caus- 
ing them  to  lose  some  of  their 
non-conductive  RF  insulating 
properties.  That  oHy  surface  will 
also  cause  dust  and  grime  to  col- 
lect on  the  insulator,  further  ex- 
acerbating the  problem  by 
gradually  creating  a  semi -conduc- 
tive surface  on  the  insulating  wa- 
fer The  final  result  can  be  arcing 
and  eventual  carbonizaHon  of  the 
wafer  material— particularly  if  if  s 
of  a  phenolic  base — with  almost 
certain  destruction  of  the  switch— 
and  perhaps  other  associated 
parts — in  the  end  analysts. 

The  lesson  to  be  learned  here 
is  to  never  use  ordinary  control- 
cleaning  spray  on  RF  circuit  parts, 
particularly  if  that  spray  leaves 
behind  an  oily  lubricating  film.  If 
RF  switching  sections  absolutely 
must  be  cleaned,  take  the  time  to 
do  it  by  hand,  with  a  swab,  using 
only  small  amounts  of  cleaning 
medium  and  then  only  a  medium 
that  will  evaporate  complelety 
without   leaving   behind    any 


left-over  residue.  In  reality,  rarely 
do  these  switches  need  any  more 
cleaning  other  than  simply  being 
''exercised'  several  times  through 
their  entire  rotational  range.  The 
switch  contact  wipers  will  usually 
clean  themselves  with  this  simple 
procedure*  They're  normally 
plated  with  silver,  and  even 
though  the  silver  appears  black 
because  of  tamish,  silver  oxide  is 
nearly  as  good  of  a  conductor  as 
shiny  silver,  so  don't  be  fooled  into 
thinking  that  a  "really  good"  dean- 
ing  is  needed.  Looks  can 
sometimes  be  deceiving, 

ril  return  with  more  Ham  To 
Ham  tips,  suggestions  and  tech- 
niques next  month,  but  in  the 
meantime,  jot  down  some  of  your 
ham -related  favorites  and  send 
them  to  me  at  the  address  shown 
near  the  beginning,  I'm  not  able 
to  return  all  submissions,  how- 
ever, so  please  make  sure  that 
you  send  non-essential  copies,  or 
include  a  self-addressed  and 
stamped  envelope  for  any  mate- 
rial that  you  must  have  returned 
to  you  and  11!  do  my  best  to  get  it 
back^o  guarantees  though  But 
here's  the  best  part,  Uncle  Wayne 
Green  will  send  you  ten  dollars 
for  every  tip  that  we  use  in  this 
column,  plus  make  you  a  hero 
with  all  of  your  fellow  hams!  What 
an  ir>credible  deal! 

73,  OE  Dave,  NZ9E 

Note:  The  ideas  and  sugges* 
tions  contributed  to  this  column  by 
Its  readers  have  not  necessarily 
been  tested  by  the  column's  mod- 
erator nor  by  the  staff  of  73  Maga- 
zine, and  thus  no  guarantee  of 
operational  success  is  implied.  Al- 
ways use  your  own  best  judgment 
before  modifying  any  electronic 
item  from  the  ooginal  equipment 
manufacturer's  specifications.  No 
responsibility  is  implied  by  the 
moderator  or  73  Magazine  for  any 
equipment  damage  or  malfunc- 
tion resulting  from  information 
supplied  in  Ihis  column.  Please 
send  ail  correspondence  relating 
to  this  column  to  73  Magazine's 
Ham  To  Ham  column,  c/o  Dave 
Miller,  NZ9E.  7462  Lawler  Av- 
enue, Niles,  IL 60714-3108.  USA. 
At!  contributions  used  in  this  col- 
umn will  be  reimbursed  by  a 
contributors  fee  of  SI 0,  which  tn- 
dudes  its  exclusive  use  t^y  73Maga- 
2jne-  We  will  attempt  to  respond  to 
all  legitin^te  contributor's  kleas  in  a 
timely  n^nner.  but  t>e  sure  to  send 
an  specific  qtiestions  on  any  partkxh 
lartip  to  tfre  origir\ator  of  the  idea^  not 
to  this  columns  moderator  nor  to  73 
Maga^ne. 


Glutton 

For 

Punishment? 


Wayne's 

published  a 

32-page  booklet 

of  his  yet-to-be 

published 

73  editorials, 

in  case  you  just 

can't  wait, 

or  are  looking  for 

some  cheap, 

fun  reading  for 

the  holidays. 

32  pages  of 

small  print, 

so  it's  packed 

with  ideas, 

mind-expanding 

material  and 

book  reviews 

that  you'll 

eventually 

see  in  73. 

$5  postpaid 

from 

Uncle  Wayne's 

Bookshelf, 

70h  N202, 

Peterborougii  NH 

03458-1107. 

Or  call 

800-274-7373 

and  ask  for 

"73's 

Yet-To-Be 

Editorials." 
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Unique  Ham  Devices 


CK-53  CW  Keyer  /  Monitor 

The  CK-53  provides  monitoring 
and  display  of  Morse  code  trans- 
missions  using  yt>ur  personal  com- 
puter. Tbe  CK-53  is  also  a  keyer 
translating  your  keyboard  entries 
into  perfect  code.  Included  PC  soft- 
ware provider  motiitoring,  control, 
and  logging  of  QSOs.  Features  code  speed  5  to  35 
WPM  with  auto  speed  tracking.  Complete  widi  2.5" 
by  3'  assembloiytesied  PCB,  software  (3.5"  or  5.25" 
disk),  and  detailed  users  manual. 
Perfect  for  kaming  or  buUding  code  speed! 
CK-53        879^55  +  S&H 

LTZ-01  Long  Tone  Decoder 

The  LTZ-01  is  a  remote  control  / 
alert  module.  Two  relays  are  com- 
pletely controllable  via  DTMF  tones 
received  from  your  radio  or  scanner. 
With  a  few  $  of  pans  (or  the  CKLZ- 
1}  can  be  used  to  monitor  DTMF 
activity.  Complete  with  2"  by  3"  assembled  and  test- 
ed PCB,  Software  {3.5'  or  5.25"},  installation  parts, 
and  detailed  users  manual. 
LTZrOl       S89.95  +  S&H 

CKLZ-1  Display  Module 

Two  line  by  16  character  LCD  display  module 
works  directly  with  either  of  the  above  products, 
Includes  assembled/tested.  2.25"  by  XT  module, 
and  nnanual  Twenty  percent  discount  with  purchase 
of  one  of  above. 
CKLZrl     $59.95  +  S&H 

Add  itkuuil  discouDts  available,  CaU  For  mfotraiation. 

Advance  Design  Labs,  Inc.      (»00)  701-8873 

3245  N.  Court^nay  Pkwy  (407)  636-8096 

Suite  6S  FI..ad[l6% 

Merritt  Island,  FL,  32^*53  VTSA\MC\COD 


CIRCLE  161  ON  READER  SERVICE  CARD 


C.P.I. 


Dealers  for  Kenwood,  Yaesu,  Icom, 

Cushcraft,  AEA,  Kantronics, 

Bencher,  Diamond,  Astron,  MFJ, 

Hustler,  Ameritron,  Larsen,  ARRU 

and  more,.. 
Service  is  also  available. 

Get  your  best  price 
then  call  us  LAST!! 

(801)  567-9494  -  (800)  942^8873 

7946  South  State  Street 

Midvale,  UT  84047 


CIRCLE  1S6  0N  I^EAOER  SEIlVtCECAHD 


ULTIMATE  MODIFICATION  BIBLE    VOL.  IV 

NEW  AND  MORE  COMPLETElll 

OVERAOOMtKf  WIRING  COOES  FOHC&WJD  MAM  FWDKK.    I^,l,^C\ 
Ol/ER  iOQ  C5i  PC^^ R.lutOOUUliTlOM  BOOST  INSTBUCTCNS.      ^  ttlJJMi,lT  \ 

ovSH  tOo  MOO.  FOR  cfi  Pa's.  lassn^jSH 

OVER  1  n  MOO  FOR  KAW  RADtiS 

OVW  K  GOMPUEtlE  SVWT  NESTED  Cft YSTAL  CHARTS 

V^TM  JNSTFLlCTlONS. 
OVER  2S  SCANME  R  MOO.  AND  TEM  METEH  RAOO  UCO, 
OVER  20  PRECAUULATED  MOO.  Cfl\S7Al  CHARTS, 
L»*«  ft  SCHEMATICS  AW  A^fLCCAX  *  C  Al  MHJO&S  CHARTE. 

KDC  SOUND  f«^^„.t.a(&*5fr.4ft9S 

ConfD9.  TX  77302     A'lO(h»C*ti:^oa^23 14753 


$29.95 


MONEY  ORO^n.  coo 
MODISC.iVtSA  OR  CM 


CIRCLE  151  ON  HEADER  SERVICE  CARD 


DIRECTION   FINDERS 

0   j VECTOR-FINDER 

[l!  HAND-HELD 

PHASE  SENSE 

A^]TENNAS  FOR 

VHF  DIRECTION 

FINDING,  USES 

ANY  FM  RCVR- 

ARMS  FOLD  FOR 

STORAGE. 

TYPE  VF-142  144-220  MHZ  $139.95 
TYPE  VF-142Q  LEFT-RIGHT  LEDS  & 

AUDIO,  144-220  MHZ  $239,95 
TYPE  VF-142QM  SAME  AS  Q  MODEL 

EXCEPT  FREQ.144-SO0  MHZ  $289.95 
TYPE  VP-121Q  SAME  AS  VF-I42Q 

PLUS  121.5  MHZ  ELT  FREQ  $379,95 
CALL  ABOUT  HF  DF,  ADD^  $4-50  S/H 
ATTENUATORS 


CA  ADD  TAX 


RADtO    ENGINEERS 


A/- 

\/7969    ENGINEER   RD,    #102 
V    SAN    DIEGO,    CA         92111 

619-565-1319       FAX    619-571-5909 


J 


CIRCLE  56  ON  READER  SERVICE  CARD 


UHF  VIDEO 
TRANSMIHER 


Miniature  200  Mw 

p,e,p.  Vidso  Transmitter 

Built  tough.  Housed  in 

a  biack  anodized 

miiled  oiuminum  cose 

witfi  stainless  steel  SMA 

antenna  connectors 

8t  screws. 

Available  ertt^er  at 

434  mhz  or  423.25  mhz 

Using  SAW  Resonator  technology 

$279  plus  s/h  S5 
Check.  Money  Order.  Visa  or  Mastercard 

CA  Res.  add  6.25%  tax 


TECHNICAL 


ModJaflonlvpe:  A.M 

Volt<5g&:  12vdC-l00mo 

Rf.OJpul:  2D0m(WPEP 

Fraqusncfes;        434MriL42325Miz 

Spec^whenofdetog    TEL  310  821^770 

47mmLxM5rrfrWx  }5rftfnH   FAX:  olD  Ozl-QOW 


A.LG.,  INC. 

PO  Box 642057 

Los  Angeles.  CA 
900642057 


SAM 


Amateur  Radia 
Cajlsign  Database 


Find  Hams  quickly  and  easily  by  Callsign  or  by 
Name.  Search  for  a  specified  City,  State,  or  Zip 
Code.  Print  with  standard  or  customized  output. 
Ideal  for  mailing  lists.  QSLs,  etc.  Search  filters 
allow  you  to  specify  FIRST  NAME.  LlCe^SE 
CLASS,  AGE.  ADDRESS, orCALLSUFFIX.  AREA, 

OR  PREFIX. 

H&w  Far  'BS 

Each  U.S.  entry  ircEudes  callsign^  name  and 
address,  county,  license  class,  date  of  birth,  llcerise 
expiration  date,  previous  call  and  date  first  licensed. 

Available  on  3.5"  or  5.25"  HD  floppies  $49.95,  s/h  §5 
(available  January  "96)  or  CD-ROM  $39.95.  s/h  $5 
(available  October,  January,  April,  or  July). 
Yearfy  updatB  subscriptions  Bvailabte  on  a//  medias, 

RT  SYSTEMS,  tNC. 

ea07  STEPHANIE  DRIVE.  HUf^TSVILLE,  AL  35602 
1^00-723-6922  or  1 '205-882-9292 

Visa,  MMtpfCard.  AMEX,  or  Discowar 


CONNECTORS  -  MADE  IN  USA 

PL-259ST     Silver  Teflon  $1 .00  ea. 

PL-259  STG  Silver  Teflon  Gold  Pin  $1 .19ea. 
PU259GT     Gold  Teflon  $1 .29ea. 

9913  2  Pc.  N  Connector  With  Silver  Teflon 
and  Gold  Pin    (Install  like  PL-259}    $3.00ea. 


COAX  CABLE 

RG-213/U  TypellA,    95%  Braid 
RG-eX        Type  IIA,  95%  Braid 


.33/ft. 
A4fn. 


450  OHM  LADDER-LINE 

16  Gauge    Stranded  Cu-clad  ,15/f!. 

16  Gauge    Soiid  Cu-clad  .12/ft. 

300  Ohm     KWTvvinlead  .12/it 

72  Ohm       1 3  Gauge  Twinlead  .20/ft, 


ANTENNA  WIRE 

#1 4  7/22     Hard  Drawn  Copper 


mm. 


INSULATORS 

Dog  Bone  Type  Antenna  insulators     .50/ea. 

Hl-Q  Antenna  Ins.    6  3/8"  Long     $3.95/Pf. 

450  Ohm  Ladder-line  Insulators         .49^ea. 

Ladder-line  Coax  Cable  Adaptor   $5.95/ea. 

ALL  BAND  DOUBLETS 

With  100  feet  of  450  Ohm  ladder-iine 

All-eander         135  Feet  Long  $2d.95PPD 

Shorty  All-Bander  70  Ft,  Long  $44  95PPD 

Q5RV  ANTENNAS 

G6RV-MB        80*1 0  Meters,      102 '  Long 

With  Xfmr  8.  70'    RG-8X      $49.95PPD 

G5RV-E  80-1 0  Meters,       107  Long 

No  Xfmr  or  Cable  Only  $28.95PPD 

GSRV-JR       40-10  Meters,         52 '  Long 

No  Xfmr  or  Cable  Only  $24.95PPD 

SLOPER  ANTENNA 

Complete  Kit  With  tnstruotions 
SLA-I  1  ^,80  &40  Meters,  60  $49.95PPD 
SLA-IC   Coils  Only  For  SLA'I    S24.95PPD 

HALF-SIZE  DIPOLES 

Complete  Kit  With  Instructions 
HSD-160  160  Meters  135'  Long  $49.95PPD 
HSD-80     SO  Meters   70aong  $47.9SPPD 
HSD<40     40  Meters    35^  Long  $44.95PPD 

Add  Shipping  To  All  Non-postpaid  Hems 

Add  10%  Or  $4.00  Minimum  To  Order 

Ohio  Residents  Add  7%  Ohio  Sales  Tax 

VGE  /  VAN  QORDEN  ENGINEERING 
Box  21305,  S.  Euclid,  OH  44121 

Phone  216/481-6590    -     Fax  21 6/481 -8329 


CiRCLE  97  OM  READER  SERVICE  CARD 


C.  W.  WOLFE  COMMUNICATIONS 


BUY  -  SELL  -  TRADE 

All  Brands  of  2  Way  Radios 
.        and  Equipment  ^ 


1 1 13  Central.  Billings.  MT  69 102 
406-252-9220  Fax:  406-252-9617 

Catf  or  write  for  current  fiyer 
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RtTY  L 


Number  @&  on  yoyr  Feedback  card 


i;# 


Marc  L  Leavey.  M.D.  WA3AJR 

6  Jenny  Lane 

Baltimore,  Maryfand  21208 

I  don't  knovv  about  you,  but 
I  feel  especially  warm  and 
fuz2y  this  year  Thgy  say  Ihat 
■into  each  life  some  rain  must 
fall.'*  and,  without  going  Into 
details,  my  family  has  been 
inundated  In  a  monsoon  this 
past  year.  Therefore,  in  honor 
of  the  winter  holidays  and  ihelf 
traditions,  lei  me  make  some 
suggestions  for  gifts  to  make 
the  digital  amateur  happy, 

Kantronics  offers  their  KAM 
Plus,  a  packet  controller  that 
operates  any  of  the  popular  HF 
digital  modes  and  VHF  packet, 
simultaneoosly.  In  one  small 
package,  they  pack  enough 
features  to  make  just  about 
anyone  on  packet,  RTTY,  or 
Af^TOR  happy. 

This  is  the  ''Home-brew"  is- 
sue, and  if  yoy  are  interested 
in  putting  together  your  own 
station,  from  the  board  level 
up,  you  might  do  weil  to  look 
at  Hamtronics,  They  have 
transmitter  and  receiver 
boards  for  VHF  and  UHF,  most 
under  $200  each.  Now  about 
a  1200-baud  modem  kit  for  fifty 
bucks?  This  is  only  a  sample 
of  what  Hamtronics  has  for  the 
RTTYer.  A  catalog  and  gift  cer- 
tificate may  be  just  what  the 
doctor  ordered. 

Speaking  of  home-brew, 
TEC-200  film  is  an  interesting 
product.  If  you  have  a  ham  in- 
terested In  construction,  and 
are  looking  for  an  inexpensive 
gift,  you  could  do  a  lot  worse 
than  five  bucks  for  this  stuff. 
Copy  the  circuit  onto  the  film 
using  a  plain  paper  copier,  iron 
it  onto  the  circuit  boards  peel 
and  etch.  Sounds  neat,  and 
worth  looking  into.  The 
Meadowlake  Corporation 
makes  the  stuff  available.  Let 
me  know  what  you  think. 

I  mentioned  Buckmaster  a 
while  back,  and  they  have 
some  nifty  items  for  the  ham 
on  the  ffsl-  CD-ROMs  with  in- 
ternational call  sign  databases 
for  fifty  bucks,  or  with  a  collec- 
tion  of  shareware  programs 
and  data  files  for  half  that  price 
are  just  two  of  the  items 


Amateur  Radio  Teletype 

available.  Check  with  them  to 
see  the  latest  materia!  avail- 
able on  this  exciting  new  me- 
dium. Then  again,  if  you  are 
flush  witti  funds,  check  out  the 
complete  collection  of  73 
Magazine  on  microfiche  for 
S285.  Oh.  well,  if  onfy  they  of- 
fered this  on  CD-ROM! 
(Hint ,  .  .  hint!) 

Another  call  sign  database 
is  the  SAM  database,  available 
on  either  floppy  disk  or  CO- 
ROM  for  forty  dollars.  Several 
options  are  available,  to  allow 
county  reference,  license  ex- 
piration, birth  date,  or  others. 
Check  this  one  out  through  RT 
Systems.  Inc. 

Ramsey  Electronics  has 
been  a  perennial  favorite  for 
little  kits  and  things.  Between 
transmitters  and  receivers  and 
DTMF  boards,  this  ts  another 
potential  catalog  and  gift  cer- 
tificate item.  Check  it  out  and 
see  if  you  dont  agree. 

With  the  number  of  ques- 
tions I  get  every  month  about 
Baycom,  let's  not  forget 
Tigertronics  and  their  BayPac 
modem.  This  little  modem,  de- 
signed for  Baycom,  costs 
about  fifty  dollars,  and  is  just 
a  tad  larger  than  a  DB-25  plug. 
This  may  be  just  the  ticket  for 
turning  that  laptop  and  hand 
held  into  a  packet  station. 

Now,  lor  those  of  you  who 
still  use  mechanical  teleprint- 
ers, a  few  littie  sources  and 
tips.  Ribbons  labeled  for 
Model  15s  may  not  grace  the 
shelves  in  your  locai  office 
supply  store,  but  Underwood 
typewriter  ribbons  are  usually 
at  the  top  of  the  list.  They  will 
work  just  fine.  Get  the  heavier 
type,  for  longer  life.  Lithium 
grease,  perfect  for  lubricating 
the  vanes  and  levers,  may  be 
found  at  the  automotive 
counter  in  tittle  tubes,  perfect 
for  the  tool  box.  Restore  the 
bJack  crinkle  finish  of  your 
machine's  cabinet  with  liquid 
black  shoe  polish,  if  it  is  just  a 
tad  dirty.  If  the  paint  is  badly 
messed  up,  there  are  spray 
crinkle  finishes  in  the  hard- 
ware or  pamt  store,  although 
they  take  a  bit  of  practice  to 
use  right.  While  you're  in  the 
stationery  store,  pick  up  some 


type  cleaner  for  those  Model 
15s  and  Model  28s.  They  have 
putty  types,  typing  sheet 
types,  and  liquids  with 
brushes,  messy  as  that 
sounds.  Look  around.  I'm  sure 
there  will  be  something  of 
interest. 

Now,   the  computer-type 

digital  hams  have  a  veritable 
plethora  (there  I  go  again)  of 
goodies  to  choose  from  these 
days.  From  inexpensive  floppy 
disks,  disk  holders,  copy 
stands,  screen  cleaners, 
mouse  pads,  and  who  knows 
how  many  other  ten-dollar  and 
under  items,  the  sky  is  the  limit 
if  you  care  to  spend  some  real 
money.  Anyway,  it  you  are 
shopping  for  the  computing 
ham.  your  best  bet  may  be  a 
gift  certificate  from  the  local 
computer  superstore. 

In  keeping  with  this  monttl^'s 
theme  of  gift  giving  and  neat 
products,  this  month's  world 
wide  web  site  is  a  potential 
source  for  many  a  gift-  The 
Raymond  Sarrio  Company  has 
listed  an  amateur  radio  dis- 
count catalog  on  the  web, 
which  promises  prices  below 
reiaiL  Take  a  look  for  yourself 
at: 

http;//www.csz.com^ 
sarrio.html 

and  let  me  know  what  you 
think, 

incidentally,  ali  Hstings  for 
ftems  or  sources  in  this 
month's  column  have  come 
through  my  perusal  of  ads.  lit- 
erature, or  other  such  material. 
No  manufacturer  has  solicited 
space  in  this  column,  nor  are 
many  even  aware  of  this 
column's  existence,  for  that 
matter.  Therefore,  if  you  con- 
tact any  of  these  folks,  be  sure 
to  tell  them  that  you  read  about 
their  fine  wares  in  73 
magazine^s  RTTY  Loop  col- 
umn,  okay?  I  mean,  might  as 
well  boost  the  column  and  the 
magazine  when  you  can. 

Can  1  put  in  a  specific  plug 
for  the  column  here?  Okay, 
regular  readers  of  RTTY  Loop 
are  quite  aware  of  the  RTTY 
Loop  Software  Collection,  a 
compendium  of  software,  pri- 
marily for  the  PC-compatible 
crowd,  that  caters  to  the  wid- 
est variety  of  digital  amateurs. 
IMow  up  to  a  dozen  disks,  each 
one  may  be  yours  by  sending 
me  a  blank  3-5Hnch  high* 


density  disk,  a  stamped  self- 
addressed  disk  mailer  for  re- 
turn to  you,  and  $2.00  in  US 
funds  per  disk,  to  the  address 
at  the  top  of  the  column.  Now, 
I  would  not  expect  you  to  just 
order  the  disks  blindly,  and  we 
have  covered  the  contents  of 
some  of  these  disks  before.  A 
full  listing  is  available  by 
snaitmaiL  by  sending  me  a 
self-addressed,  stamped  en- 
velope for  return  of  the  printed 
listing,  or  via  E-mail,  to  any  of 
my  electronic  mailboxes: 

CompuServe— 75036.2501 
Delphi— MarcWA3AJR; 

America  Online 

MarcWASAJR; 

Internet — 

Ma  rcWA3  AJ  R  @  aoLcom 

Even  if  you  don  t  want  to  ask 
about  the  disks.  I  look  forward 
to  your  comments,  questions, 
and  suggestions.  Talk  about 
gifts,  your  input  is  just  what  I 
desirel  My  very  best  wishes  to 
each  and  every  one  of  you  for 
a  Happy  Chanukah.  Merry 
Christmas,  Joyous  Kwaanza, 
and  a  Healthy  and  Successful 
New  Year. 


Sources  for  Items 
mentioned  In  this 
month's  column: 

Kantronics. 

1202  E.  23rdSlree(, 

Lawrence,  KS  66046-5006; 

(913)  842-7745, 

Hamtronics,  Inc., 
65-D  Maul  Road, 
Hilton,  NY  l4463-9535i 
{716)332-94^0. 


TTie  Meadowlake  Corporat^n, 

Departmerjt  J, 
RO  Box  1555, 
Oneco,  FL  34264. 

Buckmaster, 
Rout«4«  Eqx  1630, 
WinefaJ.  VA23117: 
{SAO}  894-5777; 
hrtpr/^www  bucfLCom. 


RT  Systems^  Tnci 
&207  S^epnane  Dnve, 
Himtsvfne,  AL  35802, 
(305)  B82-9292. 


Ramsey  Becironics,  Inc.* 
793  Canning  Pa^way. 
Vsctcf,  MY  14564; 
(Tiej  324^560. 


H^ertonics.  inc., 

RO.  8ox  5210, 

Graj^fi  Pass.  OR  97527; 

(503J  474-B7D0, 
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THIS  MONTH'SGCXJOIEFROU  THE  CAHQi  STORE 

gp?!  ROSS  DiSTRfBUTrNG  COMPAN' 


YAESU     ^ 


Under  $2910,00 

Smmlar  Savings  on  Icom,  Yoesu.  Astfon, 

Kenwood.  Hy-Gcrin,  ASnco.  Etc.  All  L.T.O 

Over  9039  Ham  Items  in  Stock 

All  Prices,  cash  FOB  Preston. 

More  Specials  m  KAM-ADS- 

Looking  for  Something  not  Listed? 

Call  Today  (208)  852-0830 

ROSS  DISTRIBUTING  COMPANY 
78  S.  State  Street,  Preston,  Id.  83263 

Hourg  Tue.-FfL  9-6  -  9-2  Mondays.  Closed  Sat.  &  Sun. 


>*rHi  A  lJh«4  «fld  t*0 l^rf^^J^»  3f*^Ma  i«JK})r  b  1^ 
load  IM  v^^?'^*!  r^-^*  bcn^fisj 

"*         (fcrffttS^^M        801-373-1435 


ttftt!^  d9  Vh 


COLUNS  S-LINE  RADIO 


Milrtajy-surplus  *winged'  emMem  HF  Ham-band 
equipment:  45  lbs.  each.    USED-REPAHABLE 
(not  "mmf  condftfOfi): 
KWIi-2A  TRANSCEIVER ..,  $425 

With  PM-2  supply , $495 

30L1  POWER  AMPUFIER  with  81 1  As ...  $550 
516F2  AC  SUPPLY  for  KWM-2A/30Lt  ...  $135 
312B4CONTRQLSPEAKER 

w/directional  coupler $150 

fi146W  TUBE,  JAN-box  GE $19.95  ea: 

10/$1 75.00 
S-METERforCollins  KWM-2A.  Unused . .  .$29.95 

Pflc&s  F.O.B.  Lima.  0.<  VISA.  MASTERCARD,  DISCOVER 

Allow  for  Shi ppino  *  Wrtto  lor  lalesi  Catalog 

Address  Depl.  73  *  Phone  AimZinhlZ  *  Fai  419/227-1313 


FAIR  RADIO  SALES 

leiGE.  EUREKA  •  Ba>  11DS  *  LIMA.  OHIO  •  45802 


l» 


-fi    ;— 


:(==! 


-  SnaiM  on  Handn«ld: 

AntenntUlWit 


WW?- 4     *-5-"Tl     Jt 


Raf>g€  ExIefMJer  for 
2  meter  Handhekis 

*  iBiaich.H  soa*.  ?«»■.,« 
*na  Tr»rtiia2t 


1-800-526-7372 


1  ^^   S^  artd  Afffar  me  Difference  v'  = 


«     » 


><i 

^    fit    t     ^ 


Enjoy  imffutam^  jrour  ^voril^  repeato'  n  peice.  Kithuut 
iBEemng  b>  ihc  squowts  md  sque^  ofmttimod 

DC\-\46-4H  2  met^bind  pass  filter iSO-I35»J-  »9i3|xl 
DCi-22J5-3H  223  MHz  band  pas?  filta^(SO-239)  18<>p|xf 
DCM45-L0C     440  MH^  band  p^  filter  (tf)  SI09ppd 

The  DCh  1 4<^  411  ami  DCi-713  5-3H  can  be  upgraded  lo 
fype  N  feniuk-  t^onnectois  foi  Si 0.00  mote   Posiaee  pmd 
in  VS  And  CvudA.  VISA  /  MC.  tdalio  re&tdenis  odd  5% 


1*.  a  ic 

4«5  CROFT  DR. 

IDAHO  FAJJ.S,  ID  83401-4419 

(30K)  ^22 -3^  It? 


5  J^.S.F..  ror  hiU 
ei4dr  brodiiuv. 


CIRCLE  69  ON  READER  SERVICE  CARD 


GmCtJE  107  QH  READER  SERVICE  CARD 


PAY  TV  AND  SATELLITE  DESC RAMBLING 

Alt  New  Info  t996  Editfon  -  Vol.  7        Out  Best  V^l 


Pay  tv  arKl  Satellite  DescfairbliJ^s  vijmes  T-7  (al  iHflerent}. 
Satelbte  Md  065  Haddng,  Wireless  and  Cable  Hacking. 
CofT^plest  V^izanl.  Buyng  Si^ius  S&iesi  and  D(Stn&sse<}  Goods, 
CeMv  Phone  Hacbng.  Oorrpuler  and  Phone  Hadung.  N«w 
Kutof  Vktoo.  $15.^  eacfi;  3^34.^  or  5/$52.S^  Anierican 
Hadcer  MBgazne  S29.^  Indudis  BBS.  Oi^  Basi  Deai  only 
Si 29.^  mckides  everything  hei9  and  tots  mom  New  catalos  |1 


SCRAMBLING    NEWS 

3494  Delaware  Ave.  ?ia3.  Buffato,  NY  l42l7-t23Q 
VoiceFAX  716  a74'20aS  BSS  Tl6  S71-t915  dawsons  localfwl 


CIRCLE  36  ON  READER  SERVICE  CARD 


tJiii 

EIectronics 


310  Garfield  St  Suite  4 

90  Box  2748 
Eugene,  Oregon  97402 


JM 


TxID-I 

TRAINSMinER  FJNqERPRiNTiNq  SySTEM 
TxlD™  Software  and  IBM/Compatible  circuit  card. 

Now  SkippiiNq  VersIon  2  SoItware 

Wirh  AUTOMATIC  MATch  ANd  COMpARE! 

TxID"*  TxPorter 

ExternaI  AdApiER  For  MobilE  OpERAiioN, 
Connects  tNe  TxID  to  youR  LAprop  Computer! 

Call  or  write  for  more  information-  Or  contact 

UB  via  the  Internet  for  a  complete  catalog. 

matron  Anfo@  emerald. com 

1 699*00  Plus 

MobllE  OpEflATIOrs  Ad^pitR  $249.00   S/H 

Info:  (541)  687-2118  Fax:  (541)  687-2492 


TxID*I  FiNqERPRlNTi\q  Svstlm  \xihU  SoHware 


J 


(fiCKIIte 


— Notics^— 

3  mins  to  Active  Satelll 


— LOS— 

Reporl:  Signature  Loss 

ol  Active  SatftUite 


— Contact — 

New  ConlaOt  Brg  52  dgra  f\ 


35  31  N62  44  W 
Locator  FM85PV 
AZM  292  dors 
CNwt#2t37 
11:49  06LITC 


$  49.95 


•Windows  9S"  Ready 


iff 


•  Multi 'Tasking  Real  "Hme  Satelfite  Tracking  • 

•  Five  Global  Projections  with  Zoom  in^Out  CapabHtty  • 

*■  Inleractive  Voice/Sound  Tracking  • 

-  Kansas  City  Tracker  Rotor  Interface  Support  * 

■  Professional  Log book/CaN book  Manager  ■ 

l«800-^5a-3S71 

Log  Sat  Software  Corporation 

Tel.  (407)  275-0780  Fax  (407)  275-2416 

425  S.  Chickasaw  Tr.,  Ste.  103  -  Orlando,  FL  32825  USA 


TrBck  Hundreds  Of  SatelHtes,  In  Dozens  Of  Windows  "' 


LOGS  AT  PROFESSIONAL  V.5.1 


'  f3.S0  s/ti  *  $5.00  Inl 


for  Windows 


J 


OfiCLE  24a  ON  READER  SERVICE  CAAO 


73  Amateur  Radio  Today  •  December  1995  69 


HOMINa  IN 


Mumber  70  on  your  Feedback  card 


Homing  In  Radio  Direction  Finding 


Joe  Moeli  RE.  KGOV 
PO  Box  2508 
Fullerlon.CA  92633 

Foxhunting's  Wide 
World 

For  many  years,  WBekand 
television  featured  a  sports  pro- 
gram that  celebrated  the  thrilt  of 
victory  ar^d  the  agony  of  defeat. 
It  covered  promirtent  and  obscure 
sports  of  every  hind,  from  ami- 
wrestling  to  ZamtJoni- racing.  But 
there  is  one  sport  I  never  saw  on 
this  Of  any  other  show,  despite  the 
fact  tfiat  thousands  engage  in  it 
every  year  m  dozens  of  countries 
around  the  world.  Most  of  those 
who  do  it  are  hams,  but  a  ham 
license  is  not  required  in  order  to 
compete. 

The  sport  Tm  referring  to  has 
a  number  of  names  fncluding 
foxhunting  Jo X tee rirtg .and 
foxtaifing.  The  "foxes"  being  hunted 
aren't  animals,  they  are  low*pow* 
ered  radio  transmitters.  The  com- 
petitor who  uses  his  of  her  personal 
radio  direction  finding  (RDF)  equip- 
ment to  locate  the  most  foxes  in  the 


shortest  time  wins.  Foxhunting 
contests  are  heid  all  over  the 
world,  sanctioned  by  the  Interna- 
tional Amateur  Radio  Union 
(lARU),  LocaL  regional,  national, 
and  international  champions  are 
chosen  in  separate  rounds  on  SO 
meters  and  two  meters.  Hunters 
are  scored  individually  and  as 
national  teams. 

Unforturtatefy,  hJorth  Arr^eficans 
have  never  won  an  lARU-sandioned 
intemaiional  foxhunt  In  tad.  orty  a 
few  from  this  continent  have  ever 
participated  in  this  kind  of  lado  sport. 
Why?  Because  fiams  hene  have  a 
dteBnt  view  of  how  to  play  hide-and- 
seek  witin  radios.  We  usually  caO  11 T- 
huntingor  bunny-huntrng.  Instead 
of  ainning  through  the  woods,  we 
drive  for  a  while  (sometrmes  a 
long  while),  then  go  on  a  short  on* 
foot  "sniff  at  the  end  of  the  hunt. 

Many  hams  tell  me  that  the 
*  sniff  is  their  favorite  part  of  T- 
hunting.  If  you  feel  that  way, 
you  tl  fove  international-style 
foxhunting.  Maybe  you  have 
what  it  takes  to  become  a  world 
championl 


Photo  A.  iARU 

fules  C3tl  fcr 

hunters  lo  start 

through  a  SO-meter 

porrjdor  tumtng  on 

thefr  gear  when 

they  reach  the  end. 

The  ^jace  t/Gtween 

two  an^as  of  the 

Marine  MaFnrrmI 

Cam  Center  m^d& 

anexceitenl 

conkioftbr 

HanjDonffvxhunt' 

95,  because  waiting 

contestants  cauki 

no(eas0yseem 

wtJidtdfmctkjn 

ea/fer  starters 

NeOAB^affe^ 
running,  kstomedby 

KM6YK 


i-jammlng  Your  Way  to 
Fitness 

Unlike  American -style  mobile  T- 
hunts,  an  international-rules 
foxhunt  ts  a  formal  event.  U  takes 
lots  of  preparation  and  on*site  staff- 
ing to  put  one  on.  Sanctioned  hunts 
must  follow  the  12-page  IARU 
document.  "Rules  for  Champion- 
ships in  Amateur  Radio  Direction 
Finding." 

An  tARU-ruJes  foxhunt  course 
cx)mprises  five  low*power  (0.25  to 
1 .5  watt)  fox  transmittei^  in  a  hilly 
wooded  area  of  about  six  square 
kilometers.  The  foxes  are  spaced 
such  thai  the  shortest  distance 
from  the  starting  point  to  each  one 
and  then  to  the  finish  line  is  5  to 
12  kilometers.  Foxes  must  be  at 
least  400  meters  apart.  The  first 
must  be  at  least  750  meters  from 
the  start. 

Each  fox  transmits  for  60  sec- 
onds, one  after  another  in  num- 
bered sequence,  atl  on  the  same 
frequency.  A  continuous  transmit- 
ter on  a  different  frequency  at  the 
finish  line  helps  hunters  find  their 
way  home  to  the  finish  fine  oonce 
they  have  found  all  five  foxes  and 
marked  their  scoring  cards  with 
the  unique  punches  attached  to 
each  fox.  Scores  are  determined 
primarily  by  the  number  of  trans- 
mitters found,  and  secondarily  by 
elapsed  time.  Contestants  are  in- 
dividually timed.  They  start  at  five- 
minute  intervals,  coirxlding  with  the 
start  of  fox  #1  transmissions.  This 
scatters  the  contestants  on  the 
course  to  minimize  "follow  the 
leader"  problems. 

Foxhunting  is  a  map*and-com- 
pass  exercise  as  well  as  an  RDF 
test.  Successful  hunters  pay 
careful  attention  to  their  exact  lo- 
cation and  the  bearings  to  all 
foxes  at  all  times,  plotting  them 
on  detailed  topographical  maps 
provided  by  the  organizers.  They 
know  that  if  they  miss  a  fox  bear- 
ing, they  must  wait  tour  minutes 
to  hear  tf^at  fox  again.  They  aSso 
eye  their  watches,  since  exceed- 
ing the  time  limit  (100  lo  140  min- 
utes] means  disqualification.  In 
other  words,  it  is  better  to  return 
under  the  time  limit  with  only  one 
fox  fourxj  than  to  firvj  all  five  but 
take  one  minute  over  ttie  limrt. 

Each  target  transmitter  has  dis- 
tirtciive  identification,  sent  continu- 
ously tn  CW  or  MOW.  Fox  #1  sends 
"MOE'"  continuously,  plus  consign. 
Fox  #2  sends  iTOir  fox  #3  sends 
*MOS"  and  so  forti.  Even  without 
knowing  ivtorse  Code,  contestants 


can  Identify  the  individual  foxes  by 
counting  dits. 

To  aid  competitors  who  get  lost,  a 
homing  fox  at  the  finish  line  transmits 
""MO"  O3ntjnyously  on  a  separate  fre- 
quency. Two  meter  foxes  in  IARU 
cfiampionships  transml  AM  with  tone 
modulation.  Eighty-meter  fox^  send 
keyed  CW,  The  80  meter  and  2meref 
events  are  on  separate  days  so  each 
entrant  can  compete  on  both  bands. 

Under  IARU  rutes,  all  competi- 
tors use  the  same  venue  and  the 
same  foxes,  but  they  are  divided 
into  four  separate  divisions:  Se- 
niors (males  18  to 40  years).  Jun- 
iors (boys  under  18}»  Women  (any 
age — nobody  asksf),  and  "Old 
Timers/  Only  Seniors  are  re- 
quired to  find  all  five  foxes,  in  any 
order.  Others  need  find  only  four 
foxes-  the  designated  four  are  dif- 
ferent for  each  division. 

Each  country  entering  a  cham- 
pionship match  may  field  one  or 
more  teams  of  three  to  live  con* 
testants  each.  Team  score  is  a 
function  of  the  best  three  indi* 
vidoal  scores.  Team  members  are 
not  allowed  to  help  one  another: 
Course  Marshals  are  alert  for  vio- 
lations. Medals  are  awarded  to 
top  team  and  Individ ual  entrants. 
This  makes  for  a  total  of  eight  in- 
dividual and  eight  team  medal 
sets  awarded  in  gold,  silver,  and 
bronze  at  a  championship  meet. 
There  are  no  cash  or  merchan- 
dise awards. 

Foxhunting  World  Champion- 
ships take  place  every  three  yeara. 
The  seventh  was  in  September 
1994  atSodertelje,  Sweden,  about 
25  miles  southwest  of  Stockholm, 
In  the  years  between,  regional 
meets  are  scheduled.  IARU  Re- 
gion 1  (Europe  and  Africa)  held 
its  championships  in  September 
of  this  year  in  Chtelnica.  Slova- 
kia, with  twenty  countries  repre- 
sented. 

In  IARU  Region  3,  China  and 
Japan  are  the  countries  with 

greatest  foxhunting  activity. 

Others,  such  as  Australia,  ar» 
becoming  more  and  more  in- 
volved in  the  sport.  National  ham 
societies  such  as  Japan  Amateur 
Radio  League  sponsor  foxhunting 
as  a  means  of  recruiting  newcom- 
ers lo  the  hobby.  Australia  will 
host  the  next  IARU  Region  3 
Championships  at  Townsville, 
Queensland,  in  July  1996. 

What  about  IARU  Region  2, 
which  encompasses  North  and 
South  America?  Sad  to  say,  there 
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Photo  &,  With  tour  age  divisions  and  tivs  cas^  prizes  tn  eacK  many  Hamcon  foxhunters  ttnishet}  In  the  money. "  Happiest  of  aft  was  Scot  Banh  KA6UDZ 

(kneeling),  who  received  the  maunted^compass  Sweepstakes  Award  for  fastest  overatt  time  (t:06:2i\  to  find  aft  foxes. 


are  no  I ARU -sanctioned  foxhunts 
here,  despite  the  fact  that  ARRL 
Headquarters  in  Newlngton  is  the 
International  Secretariat  for  I ARU, 
Presently,  hams  from  Region  2 
who  want  to  compete  in  lARU 
championshrps  must  travel  over- 
seas and  enter  unofficially,  lARU 
events  have  a  Iriendship"  cate- 
gory for  participants  who  are  out 
of  their  region  or  are  not  national 
champions.  There  is  also  a  "pro- 
moters'' section  for  newcomers 
wishing  to  run  the  course  without 
being  part  of  the  actual  competi- 
tion. 

Before  we  can  convince  ARRL 
and  lARU  to  hold  championships 
in  Region  2.  many  more  T-hunt- 
ers  (and  some  League  officials) 
must  learn  about  the  fun  of  inter- 
national-rules foxhunting  and 
practice  it  to  gain  proficiency.  Sev- 
eral individuals  and  groups  in  the 
USA  anti  Canada  are  promoting 
this  radiosport^  as  you  will  see  in 
upcoming  "Homing  In"  columns. 
"mis  month.  111  tell  about  what s 
happening  in  southern  California. 

Hamcon-95 

It  all  started  when  the  South- 
ern California  Six  Meter  Club 
(SC6MC)  volunteered  to  put  on  a 
transmitter  hunt  for  Hamcon-95, 
the  ARRL  Southwestern  Division 
Convention  on  the  Queen  Mary 
during  Labor  Day  weekend.  Sun- 
day afternoon  Southwestern  Di- 
vision convention  T-hunts  are  a 
tradition  that  goes  back  over  15 
years.  Up  until  thisyearthey  have 


always  included  long-distance 
drives.  Many  have  had  multiple 
transmitters.  The  lure  of  hefty 
cash  prizes  bnngs  out  up  to  twen- 
ty mobile  teams  to  Hamcon  hunts. 
SC6MC  T-hunt  chairman  Bob 
Hastings  K6PHE  and  wife  Gracie 
KK6CG  have  enjoyed  small-scale 
on -foot  foxhunts  put  on  by  the 
United  Radio  Amateur  Club  of  Los 
Angeles,  so.  when  someone  sug- 
gested an  all'On-foot  foxhunt  for 
Hamcon-95,  they  agreed  imme- 
diately. As  an  incentive  for  a  good 
turnout^  Hamcon  organizers  ap- 
proved $500  in  cash  prize  mon- 
ey and  the  SC6MC  board  agreed 
to  spend  S200  on  trophies,  certif- 
icates, and  refreshments. 

Here  was  a  chance  to  intro- 
duce the  T-hunters  of  southern 
Calilomia  and  Arizona  to  intema- 
tional-styf e  foxhunting.  To  do  that 
and  to  convince  the  convention 
organizers  that  their  money  was 
weH  spent,  a  good  turnout  was  im- 
portant. Convention-goers  had  to 
be  told  in  advance  to  plan  on  stay- 
ing in  the  Long  Beach  area 
through  Sunday  and  to  bring  on- 
foot  ''sniffing"  gear 

Beginning  in  early  August,  the 
word  went  out  by  repeater  bulle- 
tins, packet,  Internet,  and  on-line 
services  that  a  new  and  exciting 
kind  of  transmitter  hunt  was  on 
the  agenda  for  Hamcon-95.  The 
announcements  included  a  sum- 
mary of  international-style  foxhunt 
rules  and  suggestions  for  simple 
foxhunting  equipment.  Conven- 


tion-goers were  invited  to  sign  up 
for  the  hunt  and  also  to  attend  a 
two-hour  Foxhunt  Forum  at  the 
convention  center  Saturday 
morning.  At  the  forum,  a  room  full 
of  neophyte  and  old-time  RDFers 
heard  all  about  international  hunts 
from  your  columnist  and  two  oth- 
er hams  who  have  experienced 
them.  J.  Scott  Bovitz  N6MI  and 
Kevin  Kelly  N6QAB. 

Three  weeks  before  the  con- 
vention, it  was  my  duty  to  be  hid- 
er  for  the  Los  Angeles  area 
"Pathfinder"  Saturday  evening 
mobile  T-hunt.  It  turned  out  to  be 
an  opportunity  for  hunters  to  prac- 
tice lor  Hamcon/Foxhunt-95.  tt 
was  also  a  chance  for  me  to  try 
in-the-park  hiding  and  get  a  bet- 
tar  idea  of  what  makes  a  fox  lo- 
cation easy  or  hard.  WA60PS 
and  I  put  the  mobile  hunt  T  in  a 
ravine  in  RanchoCucamonga,  18 
miles  from  the  starting  point,  tls 
beam  was  pointed  so  as  to  cre- 
ate signal  reflections  from  the 
nearby  San  Gabriel  mountains, 
just  so  it  wouldn't  be  too  easy. 

The  ravine  was  just  east  of  a 
beautiful  40-acre  park,  where  we 
concealed  six  miniature  foxes. 
When  hunters  found  the  ravine 
transmitter,  a  note  instructed 
them  to  come  to  the  park,  where 
we  gave  them  competitor  cards 
and  toid  them  to  hunt  down  trans- 
mitters #2  through  #7.  We  timed 
each  person  start-to-finish,  just  as 
in  an  international -rules  hunl.  A 
dozen  hams  tried  the  park  course. 


All  had  fun,  and  many  decided 
then  and  there  to  try  hunting  for 
dollars  at  the  convention. 

No  Forests  Here 

The  biggest  problem  in  putting 
on  Hamcon/Foxhunt-95  was  lo- 
cating a  suitable  site.  A  dense  for- 
est is  best  because  navigation  is 
more  of  challenge  and  hunters 
can't  observe  one  another  unless 
they  are  very  close.  Unfortunate- 
ly, the  cfosest  forests  to  Long 
Beach  are  dozens  of  miles  away 
and  they  aren^t  very  dense  any- 
way. K6PHE  and  KK6CG  sug- 
gested Angel's  Gate  Park,  which 
turned  out  to  be  an  excellent 
choice. 

This  130-acre  complex  is  only 
a  ten-minute  drive  from  the  con- 
vention center.  Onty  a  smati  part 
is  wooded,  but  the  rest  has  an 
abundance  of  interesting  features 
to  make  up  for  that.  Fort  f^ac- 
Arthur  Military  Museum  is  there, 
with  dozens  of  old  buildings,  bun- 
kers, and  fortifications,  perfect 
forconcealing  radio  foxes.  This 
park  overlooks  the  Pacific  Ocean, 
so  moderate  temperatures  prevail 
during  the  day.  This  is  important, 
because  afternoon  h(ghs  often 
exceed  100  degrees  around  La- 
bor Day  just  a  few  miles  further 
inland. 

Our  goal  was  for  Hamcon/Fox- 

hunt-95  to  be  as  close  to  an 

lARU-rules  hunt  as  practicaL  but 

we  made  a  few  changes  to 

Continued  on  page  78 
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Barter  W  Buy 


Number  72  on  your  F&edback  card 


I  Turn  your  old  ham  and  computer  gear  into  caan  now.  Sure,  yoti  can  wait  for 
a  hamfest  to  try  and  dump  it,  but  you  know  yoult  get  a  far  more  realistic  price  if 
you  have  it  out  where  100,000  active  ham  potential  buyers  can  see  it  than  the  i 
few  hundred  local  hams  who  come  by  a  flea  market  laWe.  Check  your  attic, 
garage,  cellar  and  dosel  shefves  and  gel  cash  for  your  ham  and  computer 
gear  before  it^s  too  old  to  sell.  You  know  youre  not  going  to  use  It  again,  so  why 
leave  it  for  your  widow  to  throw  out?  That  stuff  isn't  getting  any  younger! 

THe  73  Rea  Market,  Barter  n"  Buy.  costs  you  peanuts  (almost) --com as  to  35 
cents  a  word  for  individual  (noncommercial)  ads  and  $1.00  a  word  for  commer- 
ciat  ads.  Don't  plan  on  telling  a  long  story.  Use  abbrevialions,  cram  it  in.  Bui  be 
honest.  There  are  plenty  of  hams  who  love  to  fix  things,  so  if  ii  'ioesn'i  work. 

say  so. 

MaKe  your  list,  count  the  words,  including  your  call,  address  and  phone  num- 
ber. Include  a  check  or  your  credit  card  number  and  expiraiton.  It  you're  placing 
a  commercial  ad,  include  an  additional  phone  number,  separate  trom  your  ad. 

This  is  a  monthly  magazine,  not  a  daily  newspaper,  so  figure  a  couple  months 
before  Ih^  action  starts,  men  be  prepared.  It  you  get  too  many  cails,  you  priced 
it  low.  If  you  don't  gel  many  cails,  loo  high. 

So  get  busy.  Blow  the  dysi  off,  check  everything  out.  make  sure  it  sliU  works 
right  and  maybe  you  can  help  malce  a  ham  sure  it  stiil  works  right  and  maybe 
you  can  help  make  a  ham  newcomer  of  retired  old  timer  happy  with  that  ng 
yoyVe  rwst  using  now.  Or  you  might  gel  busy  on  your  computer  and  put  together 
a  list  of  small  gear/parts  to  send  to  those  intefested?  


The    deadline    for    the    February 
1996  das  St  lied  ad  section  is 
Oecem^r  12,1995. 

ALL  ABOUT  CRYSTAL  SETS. 
Theory  and  constryction  of  crystal 
sel  radios.  SS.95  each.  pfKf  USA. 
Send  to:  ALL  ABOLTT  BOOKS.  Oept. 

a  RO.  Box  22366.  San  Diego  CA 

92192. 
BNB200 

KENWOOD  AUTHORIZED  f^EPAIR 
Also      ICOM.      Yaesu,      GROTON 
ELECTRONICS,    Box   379,   Groton 
MA  01450.  (508)448-3322- 
BNB310 

NOW  ON  40  METERS!  NEW, 
KNOB'TUNED  w/DtGITAL  DISPLAY. 
SYl^mHESiZED  (yp  transceivef. 
Comptete  kit  only  $199.95.  S&H  S7.50 
(cortinenlal  US).  GUARANTEED  TO 
WORK,  For  info  send  SASE:  Cail/write  to 
onder:  S  &  S  ENGINEERING,  14102 
Brown  Road,  &nrthsburg  MD  21783; 
(301)416^3661. 
BNB334 

RCI-29&0/2970:  New  modification 
manual  includir>g  Power  increase. 
Clarifier  modification.  Modulation 
Increase.  Operating  hints,  and  more. 
Parts  included.  Only  $20  00  ppd  in 
U.S.  (Missouri  residents  add  SI- 15 
lax).  SCOTT.  PO,  Box  510406.  St. 
Louis  MO  63151-0403.  (314)846- 
0252.  Money  Orders  or  C.O.D, 
BNB340 

Nl-CD  BATTERY  analyzer  cycler  PC 
controlled  DOS  software,  $289.  PO 
Box  672,  London,  Ontario  Canada 
N6A  4V4  Lamantia  Products  519* 
472-5566  Fax  519-472-1702 
BNB385 

CODE      5     News     arKf     Petition 
infomiation.  SASE  to  KB7PNQ.  503 
Dubois  Slreei  Cheney  WA  &9004. 
BNB1012 


IT'S  BACK!  Ttie  return  of  the  HW-B 
HarxljooW  Second  prtnimg. 

MocSficaticyis  for  the  Heath  QRP  rigs. 
Rrsl  dass  mail  Sil^  DX  add  $4  for  air 
mail  shipping.  Mike  Bryee,  WB8VGE, 
2225  Mayftower  NiW.  Massilton  OH 
44647. 
BNB404 

MTRON  power  supply,  brand-new 
w/wan-aniy.    RS20M    S95.    RS35M 
SI  39,  RS50M  S199.  Call  for  other 
models.  81 8-2a&-01ie. 
BNB411 

MAHLON  LOOMIS,  INVENTOR  OF 
RADIO:  by  Thomas  Appleby. 
(Copyright  1967).  Second  printing 
available  from  JOHAN  K,V. 
SVANHOLM.  IM3RF,  SVANHOLM 
RESEARCH  LABORATORIES,  RO. 
Box  81,  Washington  DC  20044. 
Please  send  $25.00  donation  with 
^5. 00  for  S&H 
BNB420 

QRZ!  CALLSIGN  DATABASE  ON 
CD-ROM  $16.95!!]  Over  935.000 
callsigns.  thousands  of  ham 
programs,  mods,  etc.  Runs  on  OS/2, 
W1NI>OWS,  DOS,  arwl  UNIX.  To 
order  call  1^800-260-8860,  1-909- 
517-1100,  or  fax  (24  hrs)  1-909-517- 
1105.  Rom^Dezvous  Multimedia^ 
3811  Schaeter  Ave  Suite  !.  Chino 
CA.  91710.  SiH  S5.95.  Visa,  MC, 
Disc,  Am  ex,  personal  checks. 
BNB440 

HAMS-NEED  COMPUTER 

RIBBONS?  Lowest  prices.  Color  or 
black.  State  your  needs.  Free  info. 
HARCLY(I),  RO.Box  830A.  Coquilte 
OR  97423- 
BNB457 

HEATRKIT  WANTED1   S.B.   Series 
'Green    Front"    for    parts     Robert 
Schtegel.  2302  286th  Si.  East,  Roy 
WA  98580 
BNB910 


ELECTRON  TUBES:  AJI  types  and 
a^es.  Transmitting,  receiving,  microwave 
. . ,  l^rge  inventory  =  same  day  shipping. 
CMULY  ELECTRONICS.  10914  N£  39lli 
ST  Suite  B-6.  V^fKXWver  WA  98682 
(800)346-6667  or  (360)896'6S56. 
BNB719 

WANTED:  HAM  EOUtPMENT  AND 

RELATED     ITEMS.     Donate    your 
excess    gear,    new,    old,     in-any- 
condilion,  to  the  Radio  Club  of  Junior 
High  School  2Z  ihe  Nation's  only 
lull-time,       nonprofit      organization 
working    to    get    Ham    Radio    ^nto 
schools  around  the  country,  as  a 
leaching  tool,  us^ng  our  EDLiCOM— 
Education    Thru    Com  munition— 
program.  Send  your  radio  to  school 
Vour  donated  material  will  be  picked 
up       AtsiYWHERE       or       shipping 
arranged,    and   th^s    means    a   lax 
d#ducliofi  to  the  full  extent  ot  the  law 
tor  you  as  we  are  an  IRS  50l(c)t3) 
charity  in  our  15th  year  of  service,  it 
is   always    easier    to   doriate    and 
usually  more  financially  rewarding, 
BUT  MOST  IMPORTANT  your  gift 
will  mean  a   whole  now  world  of 
educational  opportunity  lor  ct^ildren 
nationwide-  Radios  you  can  write  off, 
kids  yoy  canH  Make  1995  the  year  to 
help   a   child   and   yourself.    Don't 
delay-contact  us  today*95  will  be 
over  soon.  Wrria.  phone  or  Fax  the 
WB2JKJ  "22  Crew"  today:  The  RC  of 
JHS  22,  POT  1062,  New  York  NY 
10002.  24  hours  call  516  674-4072 
or  Fax  516-674-9600.  Join  us  on  the 
WB2JKJ  CLASSROOM  NET,  7.238 
MHz    1200-1330    UTC    daily,    and 
21 .395  MHz  from  1400  to  2000  UTC. 
6NB762 

Amateur  Radto  T-Shirts  &  Sweat 
Shirts.  Electonics  Books  Send  fen- 
catolog.  Paul  Washa,  4916  Three 
Points   Blvd..   Mound   MN.    55364- 

1245 
BNBdOS 

R-390A  SALES  &  SERVICE.  INFO 
SASE  MILTRONIX  FOB  80041 
TOLEDO  OHIO  43608.  R-390 
POWER  INPUT  CABLES  S25.00, 
ANTENNA  CONNECTORS  $12,50, 
EXTERNAL  AGC  MOD  $20.00  PPD. 
MON-FRI  9AM-6PM  E.S.T  i419) 
255-6220. 
BNB813A 

ELECTRONICS  GRAB  BAG1  500 
pieces  of  new  components:  inductors, 
capadlors.  diodes,  resislors.  S5,00 
postpaid.  ALLTRONICS.  2300  Zank^ 
Rd,  San  Jose  CA  951 31. 
BNB8^ 


Test  Equipment:  Ballantine  320 
RMS  Voltmeter  $60;  Ballantine  323- 
07  RMS  Voltmeter  Si  SO;  Fluke 
t120A  IEEE~48B  Translator  $100; 
Ruke  2020A  Printer  $75:  GR  1390-8 
Noise  Generator  S60;  HP  403B  AG 
Voltmeter  $70;  HP  431 C/478A  Power 
Meter  $250:  HP  461 A  Amplifier  SI  00^ 
List  available.  Phone.  (908^22- 
6157.  Fax:  {908)722 -6391. 
BNB1037 


RF  TRANSISTORS.  Japanese 
transistors  and  tubes  need  dealers, 
repair  shops,  kit  makers,  e^c-  for 
2SC1969,  2SC2312,  MBS719. 
MRF455.  MRF454,  2802679  and 
more^  WESTGATE  (800)213  4563. 
BNB950 

I 

HEATH       COMPANY       is      selling 

photocopies     of      mosi     Heathklt 

manuals.  Only  authorized  source  for 

copyright  manuals.  Phone  (616)925- 

5899,  3-4  ET. 

BNB964 

PRINTED  CIRCUIT  BOARDS  tor 
proiects  rn  73.  Ham  Radio.  QST, 
ARRL  Handbook.  UsI  SASE.  FAR 
CIRCUITS,  ieN640  Field  Ct., 
Dundee  IL60118, 
BNB96G 

AZDEN  SERVICE   by  former  fedofy 
tech  nictan,  SOUTHERN 

TECHNOLOGIES  AMATEUR   RAD<0 
INC.,  10715  SW  190  St  #9,  Miani  FL 
33157.  (305  ^23&<J327. 
BNB979 

ROTOR  PARTS  ROTOR  ffiHVlCE, 
ROTOR  accessories:  Brak-D-Lays, 
Quik- Connects,  Pre-Sei  mods.  NEW 
models  for  safe.  Free  catalog, 
C.AT.S-,  7368  State  Road  105, 
Pemberville  OH  43450. 
BNB996 

Wanted  for  Museum:  Appte-1  and  other 
pre- 1980  microcomputefs.  Also  earty 
mcfXKomputer  journals,  newsletleis  and 
advertfemg  i^efatune.  KK4WW,  703-231- 
6478/763  2321. 
BNB1001 


STOCKING  STUFFER?  Give  the  gift 

of  music  this  holiday  season  to  your 
favorite  Ham,  Order  THE  RHYTHM 
OF  THE  CODE  Morse  code  music 
cassene  tape.  Send  only  $9.95  add 
$2.00  S&H  to  KAWA  Records.  P.O. 
Box  319,  Weymouth  MA  02180;  or 
Visa-MG  call  617-331-1826  after 
4PM  EOT  weekdays, 
BNB1020 

QSL  CARDS  Mary  styles.  Top 
quality.  OnJer  Risk  Free  Plastic 
cardtKsldefs,  T-Shirts,  Personalized 
caps,  mugs,  shirts.  Other  ham  shack 
extras,  Informalion  and  samples, 
Ruaprtnt.1  -800-962  5783. 
BNB1Q21 

TIRED  OF  IRONING?  Singie/small 
quantity  ss  PCB  service.  Most 
boards  $25.  We  scan  magazine 
artwork  free.  Get  out  tJiose  back 
issues!  FIRST  PROTO,  (919)403- 
0243. 
BNB1022 

WANTED:  BUY  AND  SELL  Alt  types 

of  Electron  Tubes.  Call     (612)429- 

9397.    Fax   (612)429^0292,    C   &   N 

ELECTRONICS,  Harold  Bramstedt. 

6104    Egg   Lake   Road,   Hugo   MN 

55038 

BNB915 

Colli iimcd  on  page  88 
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industry  has  bought  and  paid  for 
a  few  senators,  it  isn't 

Well,  rhB  congressional  brakes 
have  been  on  when  rt  comes  to 
EMFs  also,  with  the  power  com- 
panies facing  hundreds  of  billions 
of  dollars  in  expense  In  meeting 
any  reasonable  magnetic  field 
limitations. 

Thus  1  was  surprised  and  de- 
lighted to  read  a  report  from  the 
National  Council  on  Radiation 
Protection  and  Measurements 
(NCRP)  committee  which  calls  for 
strong  action  to  stop  the  exposure 
of  the  US  population.  It  endorses 
a  2  mG  exposure  limit,  to  take  ef- 
fect immediately  for  new  day  care 
centers,  schools,  playgrounds, 
and  new  transmission  Itnes  near 
existing  housing.  And  it  would  be 
phased  in  more  slowly  for  exist- 
ing schools,  housing,  and 
businesses. 

The  report  was  funded  by  the 
EPA  and  hias  been  called  by  them 
to  be  "the  first  comprehensive  re* 
view  of  the  world's  Irterature  on 
EMF  health  effects.' 


The  government's  past  field 
strength  guidelines  have  been  set 
at  10,000  mG  for  a  few  hours  a 
day  for  the  public  and  S.OOO  mG 
for  the  constant  exposure  by 
workers,  so  the  new  guidelines 
lower  them  by  over  a  thousand 
limesl  Are  you  still  using  that 
electric  blanket? 

Ifs  an  800-page  report,  so  I 
won't  cover  11  alL  But,  in  essence, 
what  Tve  been  saying  aboyt  the 
exposure  to  magnetic  fields  has 
been  right  on  the  money,  wilti  no 
exaggeration.  The  report  shows 
that  there  is  "a  positive  associa- 
tion between  childhood  cancers 
and  exposure  to  EMFs  generated 
by  electric  power  transmission 
and  distribution  systems.'' 

The  action  of  these  fields  on 
the  faster-growing  cells  of  chih 
dren  and  unborn  babies  la  more 
evident,  but  there  is  plenty  of  evi- 
dence that  the  slower-growing 
cells  of  aduFts  are  atso  affected, 
and  the  effects  are  not  in  any  way 
beneficiaL  Another  case  of  slow 
poison  for  you. 

So.  compare  this  report  with 
the  recent  rash  media  baloney 
saying  that  EMFs  have  not  been 


proven  to  be  dangerous.  Don*t  the 
power  companies  wish!  But  the 
power  companies  advertise  in  our 
newspapers,  on  the  radio  and  TV, 
and  have  been  bribing  the  heck 
out  of  our  congress,  so  they  tend 
to  control  the  media  and  the  gov* 
emmsnt.  If  they  woukl  spend  a 
Ifttle  of  the  money  we're  paying 
them  for  power  to  help  develop 
K>ld  fusion  power  generators  in- 
stead of  PR  aimed  at  staving  off 
the  inevitable,  we'd  have  much 
cleaner  air  and  cheaper 
electricjty. 

We're  seeing  a  replay  of  the 
cigarette  and  asbestos  episodes 
in  our  history.  Well,  if  congress 
can't  get  itself  to  be  honest  with 
cigarettes,  maybe  the  FDA  will  get 
into  the  act. 

And  Tm  no  fan  of  the  FDA,  With 
95%  of  our  FDA  approved  drugs 
never  proven  to  be  effective  {bet 
you  didn't  know  that!),  and  no  ef- 
forts at  all  to  check  any  alterna- 
tives not  coming  from  the 
pharmaceutjcal  Industry,  the  FDA 
is  a  tyrant  whch  seems  to  be  hon- 
ing us  far  more  than  helping.  It 
seems  to  be  a  tool  of  the  phar- 
maceutical and  heafth  insurance 


industries,  and  In  bed  with  the 
AMA,  which  is  not  famous  for  its 
ethics. 

Hmm,  I  can  see  the  headlines 

now.  '^Wayne  Green  shot  by 
unknown  assailant." 

Now,  if  you  still  disagree  with 
me  about  EMFs,  and  you're  not 
doing  it  out  of  ignorance,  then  let 
me  see  your  data.  I've  been  do- 
ing my  homework  on  this  for  sev- 
eral  years  and  the  NCRP 
chaimian  is  a  good  friend  of  mine- 
Well,  ifs  good  to  see  tfml  the 
government  may  finally  be  lum- 
bering into  action  on  EMFs. 

Repeater  Groups,  PJease 
Advise 

With  the  FCC  getting  fed  up  to 
here  with  complaints  about  re- 
peaters, and  with  no  help  seem- 
ingly available  from  the  ARRLand 
their  Repeater  Advisory  Commit- 
tee, things  have  taken  the  course 
you  might  expect  when  there  are 
few  guidelines  and  ampte  room 
is  left  for  the  expansion  of  egos. 

Starting  from  the  top,  one  of  the 
last  things  in  the  whole  world 
amateur  radfo  needs  is  to  ignore 
any  situation  that  is  causing  the 
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FCC  agitation.  We're  on  very  thin 
ice  as  it  is,  so  we  reaNy  don't  need 
to  poke  the  lion  with  a  sharp  stick. 
Remember,  we*re  dealing  with 
polittcai  appointees  and  bureau- 
crats. The  appointees  (Commis- 
sioners) have  more  politically 
important  things  to  worry  about 
than  amateur  radio,  what  with  the 
incredibte  growth  of  communica- 
tions technology,  so  we  don*t 
want  to  be  In  the  position  of  a 
bothersome  fiy  that  is  causing 
aggravation  and  is  more  tikeiy  to 
get  swatted  than  cared  for 

Sipe,  wfthfn  my  memory  ama- 
teur radio  was  paying  it's  dues  by 
supplying  trained  or  at  least  train- 
able technicrans  and  operators  in 
time  of  war  It  was,  until  30  years 
ago,  the  major  supplier  of  high- 
tech  career  oriented  youngsters. 
It  was  afso  the  pioneering  ground 
for  new  communications  tech- 
ndogles— up  until  30  years  ago. 
It  used  to  be  a  major  factor  in  pro- 
viding  emergency  communica- 
tions, but  08,  cellular  telephones, 
and  Improved  business  and  gov- 
ernment communications  sys- 
tems are  phasing  us  out  in  this 
arena. 

Thus,  every  complaint  to  the 
FCC  is  like  a  fly  buzzing  around, 
asking  to  be  swatted.  Even  more 
irritating  and  alarming  to  the  Com- 
mission are  the  complaints  deliv- 
ered via  a  member  of  Congress 
to  the  FCC  from  a  ham 
constituent. 

What  Are  The  Beela? 

State  repeater  coordinator 
groups  are,  by  and  large,  doing  a 
fine,  if  often  thankless,  job  of  as- 
signing channels  for  their  areas. 
But  where  a  resource  is  finite, 
there  are  going  to  be  arguments 
and  bitching  over  it's  use.  This 
natural  source  of  contention  has 
been  made  worse  by  some  coor* 
dinators  taking  advantage  of  their 
position  of  responsibility.  Bribery, 
the  patronizing  of  friends,  and 
such  have  been  causing  com- 
plaints^ When  a  new  group  wants 
to  set  up  a  repeater  and  is  told 
ttiat  there  are  no  available  chan- 
nels, they  tend  to  get  upset.  And 
when  ttiey  find  that  one  individual 
has  eight  repeater  channels  as- 
signed, six  of  which  are  rarely  In 
use,  this  does  not  make  for  happy 
campers. 

I  get  around  the  country  quite 
a  bit-  In  each  city  I  visit,  I  check 
out  the  repeater  channels,  look- 
ing to  say  hello.  And  I  listen  and 
scan  the  2m  band  to  see  how 
much  repeater  activity    there 


really  is.  When  Tm  able  to  call  in 
on  a  dozen  repeaters,  with  no  one 
answering  my  call  on  any  of  them, 
what  am  I  to  think?  When  I  scan 
the  band  and  hear  maybe  one 
repeater  in  action  in  an  area 
where  there  are  no  more  avail- 
able channels,  I  know 
something's  wrong.  In  other 
towns  I  try  the  fisted  repeaters 
^id  find  that  virtually  all  of  them 
are  guarded  against  me  by  PL 
access.  They're  private.  No  tres- 
passing. Visitors  keep  out.  Non- 
paying  hams  keep  out. 

So  we  have  hams  complaining 
to  the  FCC.  writing  their  con* 
gressmen,  and  even  suing.  None 
of  these  approaches  are  going  to 
do  any  good,  and  the  chances  are 
they  can  do  a  worid  of  harm. 

The  FCC  vs.  ttie  ARRL 

When  ttie  FCC  put  increased 
pressure  on  the  ARRL  to  take 
more  responsibility  in  mediating 
repealer  problems,  thus  taking 
the  heat  off  the  Commission,  the 
League  called  a  meeting  of  the 
coordinators.  The  coordinator 
groups  were  instantly  suspicious 
of  Big  Brother  stepping  in  and  tell- 
ing  *em  what  to  do.  Well,  the  FCC 
is  pushing  for  one  "point  of  con- 
tact" to  deal  with  repeater  prob- 
lems, so  what  organization  would 
be  more  logical  than  our  only  na- 
tional ham  organization?  AJas,  the 
ARRUs  reputation  for  even-hand- 
edness  is  not  shining.  They  have 
always  tended  more  toward  run- 
ning amateur  radio  as  a  dictator- 
ship than  a  democracy  and,  white 
League  aparatchiks  are  comfort- 
able being  told  what  to  do,  we  still 
have  a  few  hams  who  prefer  that 
their  opinions  be  considered. 

Through  some  genetic  mishap, 
I'm  one  of  the  trouble-makers  who 
doesn't  like  to  be  told  what  to  do. 
Ask  me  and  Til  do  fust  about  any- 
thing. Tell  me,  and  goto  hell,  Thus 
I've  t3een  an  enemy  of  dictator- 
ships, communism,  and  social- 
ism, much  preferring  democracy. 
Ves.  it's  been  a  losing  battte  in 
America,  with  socialist  programs 
smothering  our  school  system, 
health  care,  welfare,  and  so  on, 
through  a  dozen  generous 
government  bureaus. 

In  the  ham  field,  I  agree  we 
need  a  national  organization,  but 
I  think  it  should  be  structured  op- 
posite from  what  it  is.  I  believe 
that  QST  shoukj  be  a  communi- 
cations medium  for  the  discussion 
of  proposals  for  rule  changes,  and 
ihat  the  directors  shoukj  po^l  ham 
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present  these  at  director's  meet- 
ings, just  as  our  congressmen  are 
supposed  to  do.  And  probably 
would  do  if  we  would  stop  lobby- 
ists from  buying  their  influence. 
So,  instead^  we  have  the  ARRL 
board  making  the  decisions  and 
the  directors  then  telling  the  un- 
washed what  they  are.  The  word 
goes  down  from  on  high,  not  up 
from  the  members. 

This  is  not  the  system  that  1 
would  want  making  decisions  on 
repeater  matters,  so  I  can  under- 
stand why  many  coordinator 
groups  are  alarmed  at  the  pros- 
pect of  the  League  being  set  up 
as  the  single  point  of  contact  with 
the  FCC. 

I  suspect  that  the  League  isnl 
at  all  anxious  to  have  this  nasty 
monkey  on  their  back.  If  s  a  tbank- 
iess  job,  complete  with  the  poten- 
tial for  fighting  bitter  law  suits.  And 
there  is  no  upside.  It  won't  in- 
crease revenues.  It  isn't  going  to 
increase  their  languishing  mem- 
bership. And  It1i  obviously  cost 
money  to  handle. 

My  recommendation  was  for 
the  state  and  area  coordinator 
groups  to  pass  the  hat  to  fund  a 
National  Coordinator  Committee 
and  hire  a  General  Secretary  — 
preferably  a  retired  ham,  and  Lord 
knows  we  have  more  than 
enough  of  them.  The  NCC  would 
be  incorporated  to  limit  liability 
and  would  be  the  point  of  contact 
for  the  FCC-  It,  in  turn,  would  con- 
tact a  coordinator  when  a  prob- 
lem arose.  This  approach  would 
get  the  whofe  thing  out  of  the 
poiitical  arena. 

Since  coordinators  have  a  lot 
more  to  do  than  repeater  coordi- 
nation, the  NCC  should  have  a 
newsletter  to  provide  communica- 
tions. Coordinators  have  to  take 
into  consideration  all  VHF/UHF 
ham  band  users,  not  just  the  re- 
peater groups.  Repeaters  have  to 
live  with  SSB,  ATV,  satellites, 
weak  signal,  moonbounce, 
packet  and  so  on.  So  the  coordi- 
nators have  to  agree  on  band 
plans  for  these  bands. 

My  suggestion  as  a  way  to  deal 
with  this  isn^t  new.  I  propose  that 
the  NCC  hofd  a  biennual  (every 
other  year)  national  conference 
where  all  proposals  for  FCC  rule 
or  band  plan  changes  would  be 
discussed  and  voted  on  by 


delegates  from  interested  clubs 
and  coordinator  groups.  1  talked 
this  over  with  the  FCC  Commis- 
sioners a  few  years  ago  and  they 
thought  this  was  a  great  solution 
to  the  aggravation  and  cost  of 
their  dealing  with  amateur  radio 
rule  changes.  They  agreed  that 
the  Commission  would  supply  le- 
gal heip  for  any  such  conference 
to  help  expedite  new  rules  being 
enacted.  This  would  make  it  so 
our  amateur  radio  rules  could  be 
more  in  step  with  technology  and 
the  current  needs  of  the  hobby. 

Wilt  Democracy  Work? 

Perhaps,  as  the  Yugoslavs  and 
more  and  more  little  wars  around 
the  world  between  ethnic  groups 
are  proving,  mankind  is  not  yet 
able  to  peacefully  resolve  differ- 
ences. So  perhaps  my  idealistic 
dream  of  a  self-regulating  ama- 
teur radio  service  is  unattainable. 

But  we've  come  a  long  way 
during  the  almost  60  years  IVe 
been  involved  in  the  hobby.  I  got 
snfckers  and  ridicule  when  I  first 
proposed  that  we  do  our  own  li- 
cense testing.  We've  gotten  rid  of 
many  restrictions  that  hobbled  us 
in  the  past.  But  as  long  as  emo- 
tions rule  minds,  we're  going  to 
have  problems. 

Should  we  continue  to  encour- 
age the  use  of  450  MHz  for  re- 
peater linking,  or  should  we  move 
it  on  up  to  higher  and  less  used 
bands?  Without  linking,  what 
would  450  occupancy  look  like? 
ts  there  a  need  for  more  chan- 
nels, and  thus  pressure  to  en- 
courage the  AT  Vers  to  move 
higher?  For  that  matter,  how 
many  ATVers  are  there  on  420? 
We  need  more  data.  And  then  we 
need  the  probabfy  unattainable: 
cooler  heads. 


Are  circuits  geWng  smaller?  Or  Is 
this  a  pre-inftation  quarter? 


It  we  can  organize  an  NCC,  I'd 
like  to  see  a  yearly  audit  of  band 
occupancy  in  each  area.  With 
computer-controlled  scanners  it's 
fairly  easy  to  run  such  an  audit. 
But  then  we  d  also  want  to  check 
for   legitimate    usage.    I   still 


remember  how  the  US  military  oc- 
cupied allocated  short  wave  fre- 
quencies by  transmitting  so  many 
hours  a  day,  whether  they  had 
any  traffic  or  not.  The  use  showed 
up  on  the  ITU  reports,  showing 
activity,  and  thus  preserving  the 
frequencies.  1  remember  visiting 
one  of  the  Army  stations  in 
Heidelberg  and  seeing  their  trans- 
mitters holding  down  a  whole  list 
Of  frequencies  with  test 
transmissions. 

So  let's  let  the  Tutsis  and  the 
Hutus  kill  each  other  and  see  if 
we  can  learn  to  give  and  take  to 
accommodate  the  73  different 
hobbies  weVe  enjoying  and  call 
ham  radio. 

Good  News  For 
Entrepreneurs! 

The  socialists  in  congress  are 
pushing  to  raise  the  minimum 
wage.  This  is  indeed  good  news 
for  entrepreneurs.  Frankly,  I  hope 
they  raise  the  minimum  wage  to 
at  least  $7.50  per  hour,  which  is 
around  $1 5,000  a  year.  How  can 
a  family  live  for  much  less  than 
that  these  days,  right? 

Of  course  this  will  increase  the 
costs  for  manufacturers  to  make 
products,  forcing  them  to  either 
increase  their  prices  or  get  hd  of 
workers  by  replacing  them  with 
automation  and  computers.  And 
this  is  where  you  come  in. 

A  good  rule  of  thumb  Is  to  mul- 
tiply the  cost  of  manufacturing  a 
product  by  about  six  to  cover  the 
costs  of  distribution  and  market- 
ing. Thus  any  increase  in  worker's 
pay  will  be  multipited  by  six  when 
it  reaches  the  sales  price  for  the 
product.  And  that  will  make  many 
manufacturers  no  longer  competi- 
tive with  foreign  factories,  so  they 
will  either  have  to  move  their  jobs 
to  Mexico  or  some  other  lower 
wage  country,  or  automate  more 
to  cut  payroll. 

If  you  spend  much  time  on  the 
telephone  you  know  that  more 
and  more  companies  have  re- 
placed telephone  operators  with 
automated  message  handling 
systems.  There  are  fewer  and 
fewer  jobs  for  low-skilled  work- 
ers. And  there  are  going  to  be 
even  less. 

The  next  time  you  visit  a  fac- 
tory, take  a  good  look  at  what  the 
workers  are  doing.  How  many  of 
them  could  be  replaced  by  a  com- 
puter or  a  computer-driveri  ma- 
chine? Every  time  you  can 
replace  a  worker  by  a  machine  of 


some  kind  you  are  going  to  save 
the  company  money.  You'il  also 
probably  improve  the  quality  of 
the  product 

A  worker  making  $15,000  a 
year  also  costs  the  company 
around  $6,000  more  for  health 
care  insurance,  unemployment 
insurance,  and  so  on.  A  machine 
doesn't  come  in  late  and  leave 
early.  It  doesn't  have  children  that 
get  sick.  It  doesn't  even  take  long 
weekends  or  have  to  observe 
holidays.  No  ten-minute  smoking 
breaks  every  hour,  either. 

Companies  are  going  to  be 
looking  for  consultants  who  can 
cut  their  payroll,  either  by  stream- 
lining the  work  or  replacing  un-  or 
semi-skilled  workers  with 
machines  and  computers. 

This  is  going  to  come  as  a  big 
surprise  to  the  kids  who  are  drop- 
ping out  of  school.  McDonald's  is 
experimenting  with  automated 
burger  flippers.  It  won't  be  long 
before  most  fast  food  chains  can 
be  run  by  half  as  many  workers 
or  less. 

For  instance,  suppose  you 
could  punch  in  your  order  on  a 
keyboard  by  your  parking  place 
as  you  get  out  of  your  car?  You'd 
put  your  credit  card  in  to  pay  and 
get  a  card  to  put  that  into  a  slot 
once  inside.  Your  tray  would 
come  out  almost  im mediately  with 
your  order.  A  similar  system  would 
work  for  the  drive-through  ser- 
vice. If  you  don't  have  a  credit 
card  you  can  pay  with  cash  in- 
side. But  you  can  bet  that 
McDonald's  credit  cards  would  be 
plentiful.  They  might  even  work  at 
Wendy's,  earning  you  prizes  or 
future  Big  Macs. 

Long  Ago 

When  I  first  moved  73  to  New 
Hampshire  from  Brooklyn  in 
1962,  just  two  years  after  start- 
ing it,  I  hired  a  bunch  of  college 
dropout  hams  to  come  work  for 
me.  I  paid  $20  a  week,  plus  room 
and  board.  I  had  up  to  eight  hams 
living  in  my  40-room  house  and 
we  had  a  great  time.  I  cooked  the 
meals,  we  put  out  the  magazine, 
and  we  set  up  one  heck  of  a  ham 
station  way  up  on  Mt. 
Monadnock,  a  few  miles  away. 

When  I  bought  a  small  offset 
press  we  started  also  putting  out 
a  small  VHF  magazine,  a 
contester's  magazine,  and  one 
for  club  newsietter  editors.  High 
school  kids  came  in  after  school 
and  helped  collate,  staple,  and 
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address  these  publications  for 
50e  an  hour  They  got  some 
spending  money.  It  helped  keep 
them  out  of  trouble.  And  they  got 
to  learn  about  the  responsibilities 
of  working- 

1  had  one  ham  working  with  us 
who  was  so  much  trouble  thai  I 
finally  gave  up  and  tried  to  fire 
him.  He  pleaded  with  me  to  lel 
him  stay  and  keep  working  with- 
out any  pay.  Being  a  sucker,  I  said 
I'd  give  it  a  try.  After  a  couple 
weeks  I  told  him  he  wasn't  worth 
nothing.  He  then  offered  to  pay 
me  $20  a  week  if  ['d  let  him  stay. 

1  finally  agreed  to  let  him  stay 
If  he'd  live  in  my  house  up  on  the 
mountain  and  help  clean  out  the 
brush  around  the  place.  Just  don't 
come  down  and  aggravate  us 
here.  Well,  for  instance.  I  did  the 
cooking  and  the  live-in  hams  took 
turns  washing  the  dishes.  When 
it  was  Tedsy's  turn  he  managed 
to  turn  a  half-hour  job  into  a  four- 
hour  job.  The  same  when  it  was 
his  job  to  empty  the  wastebaskels 
or  shovel  out  the  horse  stalls. 

Tedsy  came  down  from  the 
mountain  one  day  and  asked  if  I 
minded  if  he  put  up  a  vee  beam 
for  six  meters,  aiming  it  down  the 
east  coast.  What  could  go  wrong? 
1  said  sure.  The  next  thing  I  knew 
a  few  weeks  later  he'd  cut  down 
a  couple  dozen  big  trees  to  make 
a  path  for  the  two  legs  of  his  vee 
beam,  Worse,  he'd  miscalculated 
a  bit  and  the  beam  was  actually 
aimed  at  Bermuda,  so  no  one 
down  the  coast  coutd  hear  him. 

I  remember  him  walking  up 
with  a  broken  yardstick  in  his 
hand.  He  looked  at  me  sheepishly 
and  explained  that  he'd  had  it  in 
his  mouth  and  walked  through  a 
30"  door. 

BJess  The  League 

One  day  the  government  ar- 
rived. They'd  had  a  complaint 
about  my  paying  less  than  the 
minimum  wage.  I  pushed  Ihem  to 
find  out  where  the  complaint  had 
come  from,  and  they  said  it  was 
the  ARRL  in  Connecticut  They 
said  rd  have  to  stop  paying  the 
hams  wilh  the  room  and  board 
and  S20  a  week,  pay  them  regu- 
lar wages,  and  charge  them  tor 
the  room  and  board.  And  the  af- 
ter-school kids  would  have  to  get 
at  least  the  minimum  wage. 

1  automated  the  collating  and 
addressmg  of  the  publications  I 
was  printing,  thus  getting  rid  of  the 
school  kids.  The  hams  were 


replaced  by  focal  people  doing 
most  of  the  work.  No  more  room 
and  board-  No  more  fun.  And 
without  the  gang  to  keep  the  ham 
shack  up  on  the  mountain  oper- 
ating, I  closed  it  down  and  sold 
the  place.  Well,  we  all  had  the 
time  of  our  lives  while  It  lasted. 
Several  of  my  alumni  have  gone 
on  to  be  successful  entrepre* 
neurs. 

You  better  believe  thatihe  lob- 
b^sts  in  Washington  from  Mexico 
and  other  low*wage  countries  are 
pushing  congress  hard  to  in- 
crease our  minimum  wage.  Every 
dollar  it  goes  up  will  mean  millions 
for  their  countries,  and  more  wel- 
fare arKJ  unemployment  problems 
for  us. 

One  alternative  fs  to  improve 
our  schooJ  system  so  we  II  have 
better  educated  and  better  skilled 
workers  so  we  can  compete  t>et- 
ter  infemationally.  but  here  we're 
up  against  the  most  powerful  lob- 
bies in  the  country,  the  teacher's 
unions.  And  they  re  unfailingly 
supported  by  the  mass  ignorance 
and  apathy  of  voters. 

Say,  if  we  move  the  minimum 
wage  up  to  $15  an  hour  we'll  no 
longer  have  any  poverty,  right? 
Who  could  possibfy  be  against 
that?  If  they  move  it  to  $20 1  might 
even  consider  worthing  again. 

Teapot  Tempests 

The  ham  newsletters  have 
been  scraping  the  barrel  lately. 
Like  f'rinstance.  the  FCC,  which 
has  been  refusing  to  issue  spe- 
cial calls,  got  forced  by  the  USI A 
into  issuing  one  for  the  VOAs 
50th  anniversary:  K3VOA.  Sigh. 
And  a  judge  awarded  N5DA 
$10,000  from  N5EWD  for  some 
names  he  was  called  over  the  lo- 
cal repeater.  Oh  yes.  the  West 
Coast  lARN  director  quit  after  an 
abusive  caW  from  Baxter,  And 
WA6ITF  is  pissed  at  Baxter  for 
messing  with  his  news  reports.  An 
average  week. 

With  KV4FZ  presumably  QRT 
after  his  coun  conviction,  I  won- 
der how  the  mess  he  generated 
on  14.313  is  progressing.  I  sup- 
pose there's  no  real  hope  of  get- 
ting Congress  to  grant  a  special 
exemption  from  prosecution  for 
blowing  away  the  rest  of  the 
BARF  gang.  It's  the  lack  of  rea- 
sonable loopholes  in  our  laws  that 
are  making  the  Mafia  so  success- 
ful. If  we  could  attract  some  Sicil- 
ian hams,  perhaps  we  could  get 
our  bands  cleaned  up.  Lord 
knows  the  ARRL  seems  to  have 


absolutely  no  interest  whatever  in 
the  problem, 

Rapturel 

There's  a  new  book  out  that 
I've  just  got  to  get  you  to  read. 
How  are  you  going  to  learn  any- 
thing it  you  don't  read?  Instead 
of  wasting  big  pads  of  your  life 
on  nonproductive  amusement  like 
watching  ball  games  {of  any  kind)* 
stupid  TV  crapola  like  sitcoms. 
game  shows,  soaps,  and  all  that 
gawking  OJ  foofarah.  pick  up  a 
book,  a  highNghter.  and  read. 


You  can  read  on  buses,  planes 
or  trains,  in  the  back  seat  i1  some- 
one else  is  driving  (Sherry 
drives — i  read),  and  while  waiting 
for  your  waiter  in  a  restaurant 
(they  re  called  "waiters,"  right?), 
You  have  the  same  168  hours  a 
week  to  work  with  that  I  do,  and 
I'm  polishing  off  a  couple  of  books 
a  week,  and  that's  in  addition  to 
keeping  up  with  around  a  hundred 
magazines  a  month.  Tm  no  ma- 
gician, rm  not  doing  anything  that 
you  couldn't  do.  if  you  wanted  to. 
Now.  what  can  I  write  that  will  get 
you  off  dead  center?  Dead  is  the 
operative  word  there. 

For  instance,  if  1  can  get  you  to 
(a)  buy  the  book  and  then  (b)  ac« 
tuatly  read  it.  you're  going  lo  have 
the  time  of  your  life  with  Raptures 
of  the  Deep  by  Fred  Jueneman. 
If  s  just  out.  but  I  got  a  sneak  pre- 
view via  a  disk  copy  from  Fred  last 
year.  Barnes  &  Noble  es!imate 
that  50%  of  the  books  they  sell 
are  never  read,  111  bet  it's  more 
like  80%,  from  my  experience  in 
talking  with  people. 

The  sorry  fact  is  that  most 
people  are  not  reading  books.  I 
was  talking  with  a  product  of  our 
local  school  system  the  other  day 
and  J  asked  her  how  many  books 
shes  read.  Oh.  about  15  in  the 
last  ten  years.  All  fiction.  Sigh.  It's 
no  wonder  she's  stuck  in  a 


low-paying  job  that  requires  few 
skills  and  little  Knowledge. 

What's  Raptures  about?  Weli, 
if  s  nonfiction,  and  it's  about  what 
we  understand  in  science  today, 
and  the  challenges  facing  scien- 
tists in  just  about  every  field. 
Jueneman  has  done  an  incredible 
job  of  research  on  how  and  why 
scientists  believe  what  they  do 
atjout  our  world  and  how  it  works. 
And  none  of  the  usual  math  equa- 
tions scientists  don't  seem  to  be 
able  to  help  themselves  from  us- 
ing (and  make  them  seem  bril- 
liant). Oh,  the  egos  in  the  Ph,D. 
fields!  I  know  hundreds  of  Ph.D.s 
now.  by  virture  of  my  cold  fusion 
adventure.  Some  are  great  fun  to 
talk  with,  others  can't  help  letting 
their  egos  show.  That's  a  natural 
manifestation  of  insecurity 
(aka  an  overcompensated-for 
inferiority  complex). 

The  "Raptures"  of  the  title  has 
to  do  with  our  living  at  the  bonom 
of  a  sea  of  nitrogen  (air  is  78% 
nitrogen)  and  thus  suffering  from 
nitrogen  narcosis  (raptures  of  the 
deep,  as  experienced  by  divers 
who  get  too  much  of  it). 

To  get  an  idea  of  the  breath  of 
the  book,  just  took  at  the  12-page 
index  in  the  back.  Three  columns 
per  page!  Fred  has  done  a  re- 
markable job  of  historical  re- 
search in  a  surprising  number  of 


The  book  runs  286  pages, 
costs  $30,  and  is  published  by 
Research  and  Development 
magazine,  where  many  of  the 
chapters  originalty  appeared  in 
Fred's  columns,  which  he's  been 
writing  for  them  for  over  20  years, 
Yes,  V\\  have  the  book  available 
via  Uncle  Wayne's  Bookshelf. 
ISBN  #  1-57450-001-5.  You  can 
help  Fred  by  pushing  your  local 
library  to  get  a  copy.  Itll  make  a 
wonderful  gift  for  a  youngster  who 
has  learned  to  read,  if  you  know 
any. 


!   ..^■.i^; 
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More  tiny  pomponents  from  Sescom, 

f     lis  your  brain,  use  it  orN 
^^_  lose  it!  ^^ 
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HOMIHQ  IN 

Continued  Jjum  page  72 

accommodate  standard  two 

meter  FM  gear  and  to  equalize 
the  field.  The  four  divisions  were 
based  on  age  only,  not  sex.  Age 
brackets  were  determined  Satur- 
day night  after  sign-ups  were 
complete.  See  the  sidebar  for  a 
summary  of  the  rules. 

Sign-ups  for  the  Sunday  hunt 
were  accepted  all  day  Saturday 
at  the  convention  hall.  Upon  reg- 
istering, entrants  received  a  sheet 
of  rules  and  directions  to  the  stag- 
ing area.  We  were  concerned  that 
if  they  knew  *n  advance  exactly 
where  the  hunt  would  be,  they 
would  go  there  early  to  get  the  lay 
of  the  land.  Besides  giving  some 


an  unfair  advantage,  this  would 
inlerrupt  the  fox  hiding  commit- 
tee's wor1<.  So  we  putled  a  switch* 
eroo.  The  instructions  told  them 
to  report  to  the  Los  Angeles  Mar- 
itime Museum,  two  mites  away 
from  Angel's  Gate  Park.  There 
they  were  met  by  a  foxhunt  com- 
mittee representative.  When  all 
hunters  had  arrived,  the  group 
was  told  the  actuai  hunt  site  and 
given  directions  to  it. 

Forty  convention-goers  signed 
up  for  the  foxhunt,  which  sets  a 
record  for  entries  in  a  Southwest- 
ern Division  Convention  RDF 
contest.  Ages  ranged  from  11  to 
70.  Two  were  non-hams  and  the 
rest  were  licensees  of  all  class- 
es. The  hunt  went  smoothly  and 


everyone  had  a  great  time.  A  wide 
variety  of  equipment  was  used, 
from  sophisticated  sniffers  to  sim- 
ple "body  shielding"  maneuvers. 
Almost  everyone  fouTKl  at  least 
one  transmitter.  Five  found  them 
aJI. 

I  hope  reading  about  Hamcon/ 
Foxhunt-95  has  inspired  you  to  try 
mtemattonaJ-style  foxhunting  in 
your  home  town  and  given  you 
some  ideas  on  how  to  do  ft  and 
promote  it  If  your  club  has  never 
done  RDF  contesting,  it's  an  easy 
way  to  start  the  fun.  If  you  have 
been  doing  mobile  T^hunting  for 
a  while,  ifs  a  great  change  of 
pace.  Who  knows,  a  sports  chan- 
nel may  make  us  all  famous  some 
dayl 


Next  time.  I'll  have  more  on 
Hamcon/Foxhunt-95.  including 
stories  of  two  handicapped  hams 
who  participated,  in  the  coming 
months.  I'll  tell  how  other  groups 
here  and  abroad  practice  for  tn- 
lemationaJ  championships.  You 
wiQ  also  ieam  atxMjt  transmittefs  arvJ 
RDF  setups  that  work  best  for  this 
kind  of  hunting, 

I  want  to  hear  all  about  RDF  con- 
tests in  your  area»  whether  yoti  do 
mobite  T-hunting  or  on-foot  foxhunt* 
ing.  Send  your  stories  and  photos  to 
the  address  at  the  beginning  of  this 
aftde  or  send  e-mail  to  me  via  inter-- 
net  (Homingin@aolxom)  or 
CompuSen^e  (75236,2165).        S 

(See  Rules  Summary  page  81} 


Tons  of  New  Ideas  I 


360  pages  of  ideas  for  new  businesses,  new  solutions 
for  our  more  serious  social  problems,  improving  our 
schools,  improving  health  care,  cutting  the  federal  bud- 
get, mal<ing  foreign  aid  pay  off  big,  and  so  on.  This  book 
is  based  upon  Wayne's  reports  to  the  New  Hampshire 
Economic  Development  Commission.  Here  are  new  ideas 


you'll  wish  the  presidential  candidates  would  promote. 
Send  for  "We  the  People  Declare  War  on  Our  Lousy 
Government*  Only  $12  postpaid,  while  they  last  Uncle 
Wayne's  Bookshelf,  70N202,  Peterborough  NH  03458- 
11 07.  Or  call  800-274-7373  during  business  hours.  It's  a 
great  Christmas  item  for  any  consen/ative  thinker. 
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Second  Edition 

Only  ». 

SI  9.95  (-hS2) 

:  The  unconiBSiffd  tj^st  tionk  in  the  fmtd.  An  invatu- 
sbfe  soyro^  book.  MonHoring  Timmm 

\  Compmhert^esn^fuUyMQTmative.  Appiicsb^tQ 
the  novsce  as  weif  as  to  tfm  advanced  monitor.  A 
ix>ok  second  fa  notm.  I  couid  go  ati  ntgfit  with 
supertatives.  New  Zealand  QX  Times 

Quite  simpty  the  best  and  most  autfiorfta^ve  t)OQk 
oa  aircmfi  amimunica^m        Short  Wave  Mag, 

Thfs  has  to  be  the  most  compiete  ireatfse  on  Hf, 
VHFand  UHF  voice  anddigftstairumff  c^nmunica- 
tions  we  have  seen.  Over 2350  discrete  frequen* 
ctes  are  given  exhaustive  attention  with  in-depth 
expfanalions  of  who,  what  where  and  why  various 
communications  ta he  piace.  A  ba  rgain  at  $19. 95. 

Westfink  Report 
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6830  Americana  Pkwy. 
Reynoldsburg,  OH  43068 

♦  Phone:  800431-3939 
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FNB-33  YAESU  4.8v  1400!nah  i.^^.  Sxizs  now   S42. sO 


t.f    .       ^    SPEOALPRICS  GOOD  THRU  12/51/95 
We  also  offer 

,  ,  C-aiTjtartlwBatteiles^Accessorift'CoTdlcssPlianfEalteries 

Buy  JlZ^n-  PSKripft..-     "^'^  "^'"^  •■^ '  ''^'-'  Celh  •  Uthiun,  tm 
whert  Batteries  are  tmr  only  business! 


Jl 


JiEf 


iESiB 
liiai 


upommmi  ine. 


Available 
from  yoitr 
iiealcr... 


Pkg  inta  savings  when  you  choose  P$ripheK 

1-8(NV634«132 

Add  lilX J  ^hi|tpi ng  &  IhuMn^  fur  fitit  Uiiztj  •  SI .ffl  M  vaxh  addi^iana]  ferteiy  - ;) j.  oaly  i  MA  redtkfttt aiM  5% tax.  *  OHer pad  Itm  UcIoImt  1 1 Juwi^  Ikcmiiier  il ,  I Wj 


Periphcx,  Inc.  •  30()  Centre  Street » H«lbroflk,MA02J43M6i7)  767-5516  •  (617)  767-4599 
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New 


Humber  73  on  your  Feedback  card' 


i  i 


Compiled  by  Ron  Gaiik  KAOAET 


Radio  Adventures  Corp.  has  released  the  C5 
advanced  CMOS  Frequency  Counter  chip.  The 
C5  delivers  many  unique  and  useful  features  in 
a  28  pin  DIP  The  C5  along  with  a  standard 
74HC02  and  three  low  cost  driver  transistors 
drives  a  six  digrt  seven  segment  LED  display  to 
100  Hz  resofutJon,  Frequency  range  is  DC  to 
beyond  50  MHz  and  the  ypdate  rate  is  approximately  40  times  per 
second  making  flie  display  update  appear  almost  instantaneous.  The 
C5  can  be  used  to  buiJd  general  purpose  frequency  counters  and  is 
especially  useful  in  building  frequency  displays  for  home-tirew, 
transceivers  or  to  add  a  display  to  vintage  tube  type  equipment. 

Advanced  Electronic  Applica- 
tions, Inc.  has  released  the  PK- 
232MBXand  PK-900  multi-mode 
data  controllers  are  now  shipping 
with  Global  Positioning  Satellite 
system  (GPS)  firmware.  The  big- 
gest new  feature  is  that  GPS 
commands  can  be  remotely  programmed,  so  in  Stand  Alone  Tracking 
applications  where  a  TNC,  GPS  receiver,  and  radio  (no  computer)  are 
installed  in  a  vehicte — it  is  all  done  remotely.  The  data  controllers  auto- 
matically transmit  their  position  information  at  user-defined  intervals 
and  can  also  be  remotely  polled  for  GPS  location  information.  This 
remote  polling  Is  great  for  those  who  use  the  TNCs  in  a  Pete  Bros. 
ULTIMETER-II™  weather  set-up.  Each  member  of  an  amateur  radio 
group  in  a  region  can  set  up  a  weather  station  in  the  back  yard,  then 
other  members  can  poll  (at  any  time)  the  various  weather  stations  for 
infonnation.  Doing  this  forms  a  picture  of  the  region's  weather  on  the 
Automatic  Packet  Reporting  System  map  (APRS  ^*'.  by  Bob  Bruninga). 
Mobile  packet  users  can  be  transmitting  their  position  information  tn  a 
Siand  Alone  Tracking  configuration  and  still  act  as  a  message 
forwarding  mailbox— all  whife  mobile. 


Palomar  Engineers  model 
PCM-1  RF  Current  Meter 

Palomar^s  new  clamp-on  RF 
current  meter  makes  it  possible 
to  check  ground  radials  one  by 
one  to  find  broken  radials  and  to 
determine  antenna  efficiency-  It 
also  checks  currents  on  coaxial 
cable  shields.  It  tits  any  wire  from 
the  smallest  to  f(1  ^2)"  in  diameter. 
It  has  three  ranges:  OJ ,  1  and  5 
amperes  fuli  scale  with  direct  panel  meter  readout.  It  is  compact, 
handheld,  battery  operated  for  use  right  at  your  antenna— 4io  other 
equipment  is  required. 


AMTECH  has  released  three 
SMT  solder  creams  for  working 
with  sudace  mount  components. 
The  NC  500  series  eliminates  sol- 
der balls  and  is  a  halide-  Halogen - 
and,  VOC-free. 

The  WS  400  series  is  water 
washable  and  non-hygroscopic. 
The  FRS  series  Is  fatigue 
resistant  at. 


New  Product  reviews  and  reviewers 
are  welcome.  Write  to  Ron  at  73. 


NEMAL 


NEMAL  Electronics  has  pub- 
lished a  new  edition  of  its  cable 
and  connector  selection  guide. 
The  48  page  guide  contains  de- 
tmied  technical  specifications  and 
illustrations  of  more  than  1000 
cablet  connector,  and  intercon* 
nect  products.  The  1995/96  edi- 
tion contains  more  than  100  new 
products  Including  a  section  on 
75Q  BNC  connectors,  adapters, 
and  patch  panels  for  serial  digi- 
tal; applications,  RF  terminations  and  attenuators,  and  custom  com- 
posite cables.  The  guide  also  includes  comprehensive  performance 
data  on  a  wide  range  of  coaxfal  cables  together  with  charts  for  quick 
selection  of  appropriate  connectors  and  tooling. 

T       AVCOM  has  aj so  introduced  a  super  portable  spec- 
tru  m  analyzer  mod  el  S  PA-20A.  It  tums  any  TV  i  nto  a 
powerful  950-2050  MHz  spectrum  analyzer,  allowing 
SPA-20A.  f^e  yggr  to  find  and  identify  satellite  signals,  maxi- 

mize antenna  performancoH  and  troubleshoot  system  failures. 

AVCOM  has  just  released    the  PRC-1  Polarotrol  Control  Box— a 
self-contained,  battery  powered,  micmprocessor  based  controller 
flat  can  control  servo-actuated  feedtxxns  or  olher  satellite  ham 
equipment. 

AVCOM's  PSA-658  portable  spectn.Fn  analyzer  covers  frequen- 
des  from  less  than  1  MHz  to  1250  MHz  and  has  greater  ttian  -95 
dBm  sensrtFVTty  The  lightweight,  tiattery  or  line  operated  instnjnent 
is  perfect  for  field  Testing  RF  systems.  PRC-1 


The  MFJ-784  DSP  Filter  has 
a  tunabfe  "brick  wall"  bandpass, 
lowpass^  highpass*  notch  filters, 
programmable  pre-set  filters  and 
up  to  60  dB  attenuation.  The  muU 
ttple  notch  filter  eliminates  het- 
erodynes, adaptive  noise  reduction  reduces  noise,  and  QRN  for  voice, 
CW,  and  data.  It  comes  with  2  watt  amplifrer,  volume  control,  input 
level  control,  speaker  jack,  earphone  jack,  accessory  jack.  PTT  Ime 
and  PTT  sense  and  line  level  output.  It  measures  9"  X  21(1, 2)"  X  6".  U 
runs  on  12  VDC  or  110  VAC. 

MFJ-452  Super  CW  Keyboard 

MFJ  Enterprises,  Inc.  announces  the  MFJ-452  Super  CW  Key- 
board with  Perpetual  Memory.  This  keyboard  has  a  two  line  LCD 
display  and  RFl  suppression. 

The  MFJ-452  features  eight  250  character  nonvolatile  message 
memories,  a  150  character  type-ahead  buffer,  an  iambic  keyer  and 
a  powerful  Morse  Code  Trainer,  plus  other  features. 

MFJ-1708  "10"  Band  Antenna 

The  new  MFJ-1798  Is  a  "perfect  10!"  /ten  bands  that  is:  75/80,  40, 
30,  20,  17.  15,  12,  10,  6,  and  2  meters  with  only  one  antenna.  This 
antenna  offers  separate  full  size  radiators,  end  loading,  elevated  top 
feed,  low  radiation  angle,  very  wide  bandwidth.  It's  self-supporting 
and  only  20  feet  talL  It  will  mount  easily  to  any  ground  level  spot, 
tower  top,  condo,  roof  top— just  about  anywhere!  The  MFJ- 1798  is 
as  easy  as  A  B  C  to  tune.  The  frequency  adjustments  are  nearly  inde- 
pendent—adjusting just  one  band  has  a  minimum  effect  on  the 
I  resonant  frequency  of  other  bands. _^ 


ACCULEX 

ACCULEX  has  re- 
leased a  new  catalog  con- 
taining new  digital  panel 
meters,  counters,  timers, 
signal  conditioners,  prinler 
cables  and  other 
accessories. 


Addresses       and       phone 

numbers  for  these  fine 
products  can  be  found  on 
ihcir  ads  in  73  or  by  writing 
73 's  Review  Department  or 
by  calling  603-924-0058. 


Continued  on  page  80 
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Conimued  from  page  79 


New  Hamtronics® 
Repeater  Models 

The  popular  Hamtronics®  line 
of  VHF  and  UHF  FM  Repeaters 
has  always  offered  high  quality 
and  more  features  at  a  reason- 
able price.  Now  the  Eine  has  been 
expanded  to  inciude  some  very 
interesting  new  models. 

The  new  REP-200T  Repeater 
has  all  the  features  of  the  stan- 
dard, microprocessor-controlled, 
REP-200  Repeater  with  the  ad- 
dition of  a  new  D  VR-3  Voice  Digi- 
tal Recorder  Module,  This  allows 
messages  to  be  rBcorded  off  the 
air  remotely,  using  the  micro* 
phone  on  any  transceiver.  It  is  no 
longer  necessary  to  use  a  micro- 
phone attached  to  the  repeater  to 
record  messages,  DTMF  com- 
mands control  the  record  and 
playback  modes.  Thus,  the  con- 
trol  operator  can  change  the  mes- 
sage at  any  time,  and  repeater 
users  can  also  request  a  playback 
at  any  time. 

These  new  features  allow  the 
REP-200T  to  be  used  for  club  an- 
nouncements or  warning  mes- 
sages in  addition  to  use  as  a  voice 
ID,  thereby  ptaying  the  announce- 
ment periodically.  If  desired,  the 
repeater  can  even  use  a  CW  ID, 
and  its  voic^  recoiider  can  be  used 
Independently  just  to  play  mes- 
sages on  request  These  new  fea- 
tures don't  add  much  to  the  cost  of 
a  repeater,  either.  The  REP-200T 
is  $1145  in  kit  form  and  only  $1 395 
wiredtested. 

With  the  availabiffty  of  low-cost 
digital  voice  recorders,  Hamtronics 
also  has  developed  an  economy 
repeater  with  a  voice  I D  built  in.  The 
new  REP''200C  Repeater  us^s  a 
new  COR-6  Gontroller  module  with 
voice  ID  but  no  DTMF  decoder  or 
autopatch.  This  will  be  espedally 
welcx>med  by  those  wishing  to  put 
a  repeater  on  the  air  which  is  more 
user  friendly  for  no*code  hams  to 
use.  It  saves  a  considerable 
amount  of  money,  too.  The  REP- 
200C  is  only  $795  in  kit  form  and 
$1095  wired/tested. 


All  the  above  repealers  are 
available  for  6  meter.  2  meter  222 
MHz.  and  440  fs^Hz  ham  bands^ 
and  they  are  FCC  type  accepted 
for  operation  in  the  commercial  hi- 
band  and  UHF  band.  Basic  out- 
put power  levels  are  offered  from 
1 0W  to  25W. 

Voice-tP  Repeater  Controller 

The  new  COR-B  module  from 
Hamtronics  combines  COR  cir- 
cuits arKJ  a  real-voice  tD  on  one 
board.  It  can  be  used  with  trans- 
mitter and  receiver  modules  to 
make  a  simple,  low-cost  repeater 

A  digital  IC  records  up  to  20 
seconds  of  your  voice,  using  au- 
dio from  the  repeater  receiver. 
The  unit  includes  tail  and  time-out 
timers,  courtesy  beep,  solid-state 
relay  to  i^ey  transmitten 

The  20  seconds  of  recording 
time  can  be  broken  up  any  way 
you  like.  You  can  enhance  the 
basic  circuitry  by  adding  a  switch 
to  select  any  of  several  mes- 
sages, for  instance.  You  can  even 
use  the  TD-4  DTMF  Controller  to 
allow  remote  control  of  recording. 


With  a  kit  price  of  only  $99.  the 
COR-6  is  quite  a  bargain,  consid- 
ering what  voice  iD  cost  to  imple- 
ment just  a  tew  years  ago.  t!  is 
also  available  wired  and  tested  for 
$149. 

New  Hamuonics®  VHF  FM 
Receivers 

Hamtronics,  Inc.  has  an- 
nounced new  low-cost  monitor 
receiver  kits  for  the  28,  50.  73, 
144,  152,  and  220  MHz  bands. 
The  R1 00  Receiver  was  designed 
to  replace  both  the  R144yR220 
and  R76  series  receivers  which 
have  long  t>een  popular  (or  de- 
manding applications^  such  as 
repeaters,  audio  and  data  links, 
packet  radio,  and  remote  control. 
The  R100  not  only  provides  a  re- 
placement for  the  older  R76  se- 
ries used  for  Ihs  lower  VHF 
bands,  but  it  also  allows  easier 
coverage  of  the  various  segments 
ol  Ihe  150-175  MHz  high  band 
and  200-240  MHz  ranges  which 
are  popular  with  commercial  cus- 
tomers. In  addition,  the  R100  was 
designed    to    have    a    new 


positrve-acting.  wide-range 
SQuefch  circuit  and  additional  out- 
put terminals  for  repeater  audio 
and  discriminator  audio,  and  it  is 
now  easier  to  assemble  and  align. 

The  R100  retains  all  of  the 
popular  features  Hamtronics  re- 
ceivers have  been  noted  for.  It 
uses  triple-tuned  circuits  in  the 
front  end  and  excellent  crystal 
and  ceramic  filters  in  the  IF  with 
steep  skirts  for  close  channel 
spacing  or  repeater  operation. 
The  IF  selectivity,  tor  instance,  is 
over  100  dB  at  +/-  12  kHz  away 
from  the  carrier.  Low  noise  FETs 
in  the  front  end  provide  good 
overload  resistance  and  0.1  B^V 
sensitivity. 

Best  of  all  the  price  of  the 
R100  is  considerably  less  than 
the  R144/R220  series.  Kits  for 
any  of  the  bands  are  only  $129. 
Wired  and  tested  units  are  only 
$189,  a  $30  savings.  Channel 
crystaJs  for  any  desired  frequency 
within  these  bands  are  only  $12, 
which  is  a  very  good  price  for 
commercial-grade  crystals,  Pro- 
portionally*controlled  crystal  ov- 
ens are  available  for  operation 
over  wide  temperature  ranges. 


For  more  details,  write  to 
Hamtronics.  Inc^  65-D  Moul 
Rd-,  Hilton  NY  14468-9535  or 
call  (716)  392-9430  (fax:  (716) 
392-9420).  While  you  are  at  Ft, 
ask  for  a  complete  catalog, 
which  also  includes  all  their 
equipment,  including  repeat- 
ers, transmitters,  receivers, 
transmitting  and  receiving  con- 
verters, preamps.  and  data 
modems.  (Be  sore  to  tell  them 
where  you  heard  about  this.) 


New  Hamtronics® 
Digital  Voice  Recorder 

The  DVR  1  Digital  voice  Re- 
corder is  a  versatile  PC  board 
module,  which  is  designed  prima- 
rily as  a  voice  ID'erfor  repeaiers. 
But  it  also  provides  features  so 
that  it  can  be  used  as  a  contest 
CQ  caller  or  as  a  "radio  notepad" 
to  record  short  parts  of  received 
transmissions  for  instant  recall. 


As  a  repeater  tO*er,  the 

DVR-1  module  will  record  your 
voice,  using  either  the  built-in 
microphone  or  an  external 
mike.  It  can  be  used  with  al- 
most any  repeater  COR  mod- 
ule, including  the  Hamtronics® 
COR-3,  COR-4.  and  COR-5 
(used  in  the  REP-200 
Repeater). 

As  a  contest  annunciator, 
you  can  record  a  message  or 
even  severai  messages.  Elimi- 
nate fatigue  or  strained  voice 
working  contests  or  DXf  Con- 
nect the  audio  output  to  the  mi- 
crophone input  of  any 
transmitter.  Play  your  mes- 
sage back  at  the  press  of  a 
switch.  Unlike  a  tape,  you 
don't  have  to  wind  back  to  the 
start;  the  voice  ID  chip  in  the 
DVR-1  automatically  queues 
up  the  message  you  select. 

As  a  radio  notepad,  you  can 
keep  the  DVR-1  module  wired 
to  the  audio  output  of  a  re- 
ceiver ready  to  record  up  to  20 
seconds  of  anything  you  might 
want  to  recall  later  Say  you 
are  operating  a  contest  or  DX 
and  want  to  be  sure  you  calch 
the  can  letters  or  other  infor- 
mation you  hear.  Simply  hold 
down  the  record  button  to 
make  a  recording.  Pay  it  back 
as  many  times  as  you  like  un- 
til you  are  able  to  make  out  in- 
formation others  lose  In  the 
QRMI  The  DVR-1  unit  can  di- 
rectly drive  a  small  external 
speaker  for  applications  such 
as  this. 

You  can  also  use  the  DVR- 
1  to  generate  a  voice  message 
used  with  a  transmitter  for  fox 
hunts. 

The  DVR-1  module  is  an 
economical  PC  board  which 
has  recently  been  reduced  in 
price.  It  can  be  purchased  ei- 
ther in  kit  form  at  $59  or  as  a 
wired  and  tested  unit  at  S99. 
It  includes  a  small  electrel  mi- 
crophone and  push  buttons  for 
record  and  playback. 

Continued  on  page  84 
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Hanncon/Foxhunt-95  Rules  Summary 


1 .  Bring  your  own  RDF  gear,  spam  batteries,  compass,  protf actor, 
pencil,  water,  medications,  sunscreen,  etc.  When  you  arrive,  stow  your 
RDF  gear  in  the  impound  area.  Do  not  turn  it  on  until  you  reach  the 
end  of  the  start  corridor. 

2.  You  will  be  given  an  offtclal  topographical  map  of  the  course  to 
keep  and  mark  up.  The  course  boundaries  are  marked  with  green. 
Forbidden  zones  (church  and  Young  Marines  barracks)  are  marked 
with  pink, 

3.  There  are  six  FM  transmitters  with  distinctive  MCW  ID,  all  on 
146.565  MHz.  Antennas  may  be  any  polarization.  There  is  a  non- 
scored  intermittent  beacon  at  the  finish  on  145.725  MHz.  Do  not  trans- 
mit on  any  band  white  you  hunt,  except  you  may  call  for  emergency 
assistance  on  145.725  MHz. 

4.  Your  starting  time  will  be  given  to  you  In  advance.  Starting  is  at 
two-minute  intervals.  Contestants  in  different  divisions  may  be  start- 
ed simultaneously. 

5.  Age  divisions  are  as  follows:  Youth  (17  and  under)  Prime  (18 
tiirough  30)  Masters  (31  through  45)  Seniors  (46  and  up). 

a  Cash  prizes  in  each  division  will  be  $50  for  first  place,  $30  for 
second,  $20  lor  third,  $1 5  for  fourth,  $1 0  for  fifth.  Trophies  will  also  be 
given  for  first,  second  and  third  places,  ribbons  for  fourth  and  fifth. 


7.  You  may  find  foxes  in  any  order  Mark  your  card  with  the  special 
punch  near  each  fox.  Foxes  may  be  camouflaged.  Look  carefully  for 
the  punch,  which  wilJ  be  attached  close  by.  Make  sure  you  punch  the 
right  fox  number  on  your  card;  incorrect  punches  do  not  count.  If  you 
lose  your  card,  you  will  be  disqualified. 

8.  You  must  reach  the  finish  line  within  120  minutes  after  you  be- 
gin, or  be  disqualified.  Once  across  the  finish  line,  do  not  go  back 
onto  the  course. 

9.  There  is  no  team  competition.  Each  contestant  hunts  as  an  indi- 
vidual and  may  not  accept  help  from  anyone,  Nton-hunting  guests  must 
arrive  at  the  venue  with  you  and  remain  in  the  start  or  finish  areas. 
Any  contestant  communicating  by  any  means  while  on  the  course  will 
be  disquaJified,  Exceptions  are  for  emergency  medical  assistance  and 
discussions  with  official  Hamcon/Foxhunt-9S  Course  yarshals,  who 
will  be  wearing  white  ribbons. 

10.  This  is  an  on-foot  hunt.  You  may  not  use  any  wheeled  convey- 
ances such  as  bicydes,  skateboards,  etc.  You  may  not  hitchhike.  Watch 
your  step,  as  there  are  obstacles  on  paths.  There  may  be  wildlife  such 
as  skunks  and  snakes  in  the  park, 

11.  We  are  here  for  fun.  There  must  not  be  any  unsportsmanlike 
conduct.  Disturbing  or  damaging  transmitters,  antennas,  or  punches 
will  result  m  disqualification.  Decisions  of  judges  are  finai. 


Other  mies  and  directions  are  covered  in  the  text.  For  the  unabridged  HanrKX)fi/Foxhunt-95  rules,  send  an  e-mail  request  to  Homingin®  aol.com 
or  send  a  self- addressed  stamped  envelope  to  the  author. 
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DECEMBER  SPECIALS! 


^Qf  YAESU  FT-23, 33, 73,  4 11 .  470  handheids: 
FMB-IOpack      7.3v       6D0mAti  $25.00 

FNB-11pack     12.0V        600mAh  S2S.0O 

fQf  ICOMIC'2SAT.24AT.W2.4SAXR1  radios 
BP-83  pack T.2v       SOQmAh  S25.&0 

f^of  ICOM  IC-0  2AT  &  REAUSTfC  HTX^202  ra^os: 
BP-tpack tAl aoOmAh  125.00 

For  KE NWOOO  TH-25. 26. 45, 46, 55, 75, 77  rados: 

PB4  pack n^ momAh  S25J0 

for  KENWOOD  TH-27. 47. 28. 4d,  78  radfos: 

PB-13pack L2v 700mAh  *2S.OO 

Also,  from  f2-1-B5  io  12-3  NdlS,  (ske  12%  Qffati 

inserts  for  tCOM,  KENWOOD,  YAESU  £  UNtDEN! 


Mr.  NICir  IS  VOUR  POWER  SOURCE  FOR 


*  TWO-WAY  RADIO  BATTERY  PACHS 

*  REPLACEMENT  RECHARGEABLE  fNSERTS 

*  LAPTOP  COMPUTER  BA  TTERtES 

*  CAMCORDER  BATTERY  PACKS 

*  CELLULAR  PHOSE  BATTERY  PACKS 

*  SEALED  LEAD-ACiD  BATTERIES 

*  O.E.M.  &  CUSTOM  ASSEMBLY  PACKS 
'AUTHORilED  SANYO  NtCd  DtSTRfBUTQR' 

M3tt.  Phone,  i  tax  orders  welcomel  Pay  with 

MC/V}5fl/DI$a0VlR/AMERI0AKD(FMS5l 


CflU  OR  WRm  FOR  OUR  FREE  CATAIOG! 


Mr.  NiCd  -EJL  Yoxt  *  Company 

2211^0  ParviewRd,.  Middleton,  Wl  53562 
Phone:  608  831-3443  f  Faxr  600  831-1082 


BUY  AMERiCAN,  BETTER  PRICE  AND  QUALITY 

Tfie  SG^DOD  HF  Iranscetver  fs  type  accepted  fw  CGmimerdaf  Afvjt  marfrw  service 
made  with  rraditJonai.  U.S.  commercial  radio  qualify  {and  ol  course  ircan  be  used 
on  ine  ham  bancts  also}.  Whtle  the  Japanese  redJos  nave  2  final  transfslors  that 
strain  lo  put  out  100  watts  on  \hc  \ov*  bands  and  only  75-B5  walla  en  ten  meters, 
ihe  SG20M  hSiS  4  large  trafisistors  thai  loaf  along  ai  ISO  watts  on  ALL  THE 
eAMDS  JWCLUDJNG  10  METERS!  Some  of  the  SQZmO  fealuros  arc:  1)  A 
c:on)rD3  he^d  ramatable  (no  spocl^t  kil  necessary;!  up  to  150'  away  from  the  rig,. 
paticQi  lor  auiomobites  and  t^oais.  Up  lo  8  headSi  can  be  uHllzed  and  us&d  as 
intercoms  a3so.  2)  The  taigest  dJsptay  of  any  HF  Iransct^JvoF.  2]  644  pre- 
programmed memories  and  ^00  usor  pfogfammabte  memories.  4)  operable  ffom 
'50F  C-45C)  to  1S5F  l-^SSC).  You  want  qua%  right?  Here  Js  wtia!  EVERY 
SG2000  must  endure  before  Iheyre  sinppsii  f^^=^^  the  lactOfy:  t)  Th^yVe  (aettay 
aligned.  2\  EVEFCV  5G2D00  i$.  k^yed  dovm  at  luS  power  (CW  1 50  Walts)  nlo  an 
open  ariienna  lor  about  10  ftdOOnciS.  then  conr>eCted  lo  a  sfioled  antenna  and 
t(«y«d  <Foivn  for  an  additiDnai  10  seconds.  3i  EVERY  SO£000  ts  put  Kn  Itie 
"BURN-IN"  rack  and  keyed  down  lor  24  tvurs  non-siop  al  fun  powwif  CW  Doiil  vy  thai  wttb  ine  lorei^  radks  4)  Every  SG2000  is 
then  fe-chgckc-d  for  Bfignrr^^i  and  put  In  the  TOflTUfi£  RAOT  wfwre  Srsy  a/e  keytd  &rt  wid  oit  every  10  seconds  for  24  tioMs,.  5) 
The  SGSOOO  a  iwfi  rc^evakialed  and  aM  cvttnA  runcfiora  aie  venfied  lo  ensure  thai  me  nvcttyprvcss^d  e  up  to  5(«C.  l>dl  AHD 
OMLY  THEN  IS  THE  SG2000  ALUQWED  TO  LEAVE  THE  FACTORY. 

The  txnaam  iro  is  price,  you  Imow  how  expensive  commefciaJ  ngs  are  normaWy.  we  Mm  aePng  tfie  SGSOOQ  BELOW  D€AL£ft  CCST 
at  OfHy  Si  .585,0iJ  each?'  Tftaf s  a  S400  00  savm^s?  We  guamniee  the  be§t  pfice. 


The  SG^30  SMART-TUI^EFl^  i5  Ifiie  ti*Sl  HF  autotuner  al  any  price,  and  to 
promote  a  pf^Jucl  ttial  is  made  m  ir»e  USA,  we're  otTaring  it  al  the  guaranteed 

msl  pj>ce  &r  only  SWg.OOfi  WHY  THE  SG230'?  BECAUSE;  When  you  tune  an 
antenna  at  It's  tuase  you  a/e  resonating  ifte  antenna,  instead  of  |ust  matching  the 
cOBx  to  ihfe  radio  as  witti  other  lunera  such  as  Ihe  AT50,  eto.  The  resuti  YOUR 
SK3NAL  GETS  OUT  MUCH  BETTER.  The  Kenwaod  AT50,  AT450  and  other 
gJmllaf  tuners  can  only  match  3;1  mismatches  {yes  oniy  3:1 }  so  lorg&t  matching 
anything  but  a  tairiy  decent  antenna.  The  SG230  cani  malch  from  O.S  Ohm  to  lO 
kiiohm  antennas  (up  to  a  ^00:1  miemalchj,  so  It  can  eastfy  matdi  random  vulres^ 
dJpoEes.  rain-g utters,  stiopping  carta,  etc.  The  resuJt  MORE  POWER. 


To  order.  seiMl  Check  or  money  ORlet  with  S8.S0  for  di^ppaig.  ofersB  wth  your  di'pptng  addr&as  tsorry  no  U.S.  Posi 
Otiiet  Bdkfs.  UPS  wi  not  ctetive^l  «rvd  T«l«phon$  nunti^ruii 


Guara' 


i\teed 


PTices_ 


Joe  Brancato 

THE  HAM  CONTACT 

PO  Box  3624,  Dept  73 
Long  Beach,  CA  90803 


CA  A«d«itls  Add  6  i;4N  Sdiieft  Tan;  AlssltiL  Ha«iai.  aad  CsTmSmn  riaiidiitofilMsesefti  US  Hodiy  ORter 
*  Sl7  to  for  shipping 

Servtrg  The  LORD    "  Y^^  *fSrt  mofe  tfiJormaiion  please  semi  a  SASE  to  Ihe  above  address  For  COD  orijtrs,  call 
Smce  tm?  (310)433-5660.  outside  of  CA  Orders  Only  cm  {600)933- H  A M4  and  leave  a  message. 


CIRCLE  384  ON  flEADEH  SERVICE  CARD 
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Special  events 


NumberB2  on  your  Feedi^Qck  card 


DEC   2 

FARIBAULT,  MN  The  Annual 
Courage  Center  Handi-Ham 
Winter  Hamfest  will  be  held  bX  the 
Eagles  Club,  starting  with 
registration  at  8:30  AM.  There 
witi  be  a  Handi-Ham  equipment 
Auction,  Flea  Marl<e1,  dinner  at 
noon,  and  Program,  Taik4n  on 
1 9/79,  Contact  Don  Franz  WOFiT, 
17 1 4  Prank  Ave.,  Afb&ri  Lea  MN 
S6007. 

JACKSONVILLE,  IL  The  Central 

Illinois  Winter  Superfest,  co- 
sponsored  by  Hiinois  Valley  ARC 
and  Jacksonville  ARS,  will  be 
heid  B  AM-2  PM  at  Turner  J.H.S., 
664  S.  Lincoln  Ave>  Set-up  at  S 
AMt  Flea  Market,  radio  and 
computer  deaiers.  VE  Exams  10 
AlVI;  pre-  reg.  required.  Contact 
Tim  Childers  KB9FBL  773  E. 
College,  Jacksonville  IL  62650, 
Tel*  (217)  245-2061,  Talk-In  on 
146,775{-)  and  444.675(+). 
Advance  reservattons  taken  until 
Nov.  1 5th.  Send  SASE  with  check 
payable  to  Jacksonvilte  ARS,  to 
Rich  Tavender  KBmXO,  721  E, 
State,  JacksonvUlB  it  62650. 

h!ESA^  AZ  The  Superstition  ARC 
Manifest  will  be  held  at  Mesa 
Community  College  beginning  at 
7  AM.  VE  Exams  reg.  at  7:30  AM- 
11  ;30  AM,  You  must  have  original 
and  one  copy  of  your  license 
and/or  any  applicable  C.S.C.E. 
Photo  ID  required.  Walk-  Ins  only. 
Call  Larry  KucK  (602}  986-2298. 
Talk-In  147J2(+)  and  449,60  MHz. 
No  PL  tone  required.  Contact 
Rick  Checketts  KAOKZB,  (602) 
898-9 1 58;  Edward  Cote 
K&7RMO,  5264  East  Hannitai 
St,,  Mesa  AZ  85205;  or  Gary 
Roberts  KBTVCF,  (602)  461-0644, 


Listings  are  free  of 
ciiarge  as  space 
permits.  Please  send  us 
your  Special  Event  two 
months  in  advance  of  the 
issue  you  want  it  to  ap- 
pear in.  For  example,  if 
you  want  it  to  appear  in 
the  April  issue,  we 
should  receive  it  by 
January  3t  Provide  a 
clean  concise  summary 
of  the  es  sen  fiat  details 
about  your  Special 
Event 


SPECIAL  EVENT  STATIONS 

DEC  2-4 

HOUSTON.  TX  Members  of  Omr 
Lake  ARC  and  Bay  Area  QCWA 
Chapter  184  will  operate  SE 
Stations  to  celebrate  the  end  of 
Hurricane  Season  for  1995.  The 
Hurricane  Party  11  Special  Event 
will  last  48  hours,  OOOOZ  Dec. 
2nd-OO0OZ  Dec.  4th.  Operation 
will  be  in  the  General  Class 
portion  of  the  HF  bands,  and  on 
the  CLARC  Rptr,  at  442.75  MHz, 
In  addttton  to  member  statJonSt 
CLARC  club  station  KCSNZF  will 
operate  In  a  mini  Field  Day.  For  a 
oertificate/QSL.  send  QSL  and  a 
9""  X  12''"  SASE  addressed  to 
the  station  worked. 

DEC  3  &  7 

MESA«  AZ  EVARG  will  operate 
KE7PE  1400Z-2400Z  Dec,  3rd  and 
7th.  to  commemorate  the  sinking 
of  the  US5  Arfzona,  Operation 
will  be  in  the  lower  portion  of  20 
meters.  For  a  certificate,  send  a 
9"-  X  12"  *'  SASE  to  EVARG.  P.O. 
Box  1424.  GUbertAZ  85299-1424. 

DEC  16 

CONWAY.  SC  The  Grand  Strand 
ARC  will  operate  WD4JMT 
1400Z-2400Z  in  conjunction  with 
the  Conway  Christmas  Parade 
and  Christmas  Boat  Parade, 
Operation  will  be  lower  General 
SO-15  meters  and  Novice  10 
meters.  For  a  certificate,  contact 
Da^e  Berry  KE400W,  100 
Long  wood  in.,  Conway  SC 
2952Z 

DEC  16-17 

Nazareth  and  Bethlehem,  PA  The 
Defaware-Lehigh  ARC  will 
operate  the  1995  W30K 
Christmas  Cities  station,  1400Z- 
0200Z,  on  3.965,  7.265,  14.265, 
21365,  28.365.  For  a  certificate, 
send  QSL  and  a  9'^**  x  12'^  "  SASE 
to  0L4ffC.  RR  4,  Greystone 
Building,  Nazareth  PA  18064, 


Contmuedfmm  fjagG  6 

around  noon  GMT  We  could  use 
some  of  ttiat  in  the  US — Wayne- 
John  McGowanOnce  again, 
KUDOS*  Loved  the  story  in  Hom- 
ing In  re:  Iracking  false  SOS.  I 
started  reading  your  mag  about 
a  year  ago.  I  was  intrigued  by  the 
how-to  antenna  articles.  Tve 
been  working  In  the  cotlular  in- 
dustry tor  the  past  8  years.  As  you 
might  guess,  antennas  seem  to 
be  Ihe  most  vital  link  in  ther  chain- 
I  hadn't  taeen  involved  with  ham 
radio  since  Boy  Scouts.  30  years 
ago.  Well  your  editorials  have 
piqued  my  interest  again.  Ive 
studied  the  no-code  test  back- 
wards  and  forwards.  But  now 
comes  the  problem;  where  to 
take  the  test?  I  understand  that 
most  clubs  have  VEs.  but  you'd 
think  the  identity  of  local  clubs, 
was  a  Stat©  secretl  Tve  a  sugges^ 
tton  for  your  Special  Events  col- 
umn— a  posting  for  clubs.  Sure, . 
why  not? 

Don  Shipman  W3RDF.  I  read 

the  article  entitled  '  Senior 
Citizens  Upgrade  *  by  Hal 
Goodman  W3UWH  in  the  Oclo* 
ber  issue  of  73. 1  couldn't  help  but 
reminisce  about  the  value  and 
meaning  of  the  top  ticket  in  the 
days  when  the  author  and  I  got 
started  in  this  great  hobby.  In 
those  days  the  Class  A  or  Extra 
Class  ticket  carried  honor  and 
prestige  and  not  jus!  the  privilege 
of  using  more  frequency  spec- 
trum. Today  It  lacks  the  honor  and 
prestige  it  had  in  the  40s.  50's 
and  GO'S.  I  recail  looking  up  to 
Class  A  hams  with  a  great  deal 
of  admiraiicn  and  respect  for  their 
knowledge  and  true  accomplish- 
ments.  They  were  the  real  king 
pins  of  our  hobby.  Not  so  today. 
Most  are  "Extra"  in  name  only  and 
know  little  about  radio  theory  and 
are  in  many  cases  very  poor 
operators. 

Like  the  author,  I  got  my  first 
license  (Class  B)  in  1950,  before 
the  Novice  Class  was  created.  I 
sat  in  front  of  the  FCC  inspector 
shaking  as  I  waited  to  see  if  I 
passed  the  13  wpm  code  test. 
then  wailing  weeks  to  find  out  it  I 
passed  the  written  exam.  There 
wasn't  a  published  'question 
poor  to  memorize.  There  was  no 
^multiple  choice"  code  lest.  Also 
like  the  author  ,  my,  family  and 
career  were  the  primary  focus  of 
my  life  and  I  gave  little  thought  to 


upgrading  until  I  retired  in  the  mid 
1 980's,  The  freedom  of  retirement 
provided  the  lime  to  upgrade  to 
Extra;  to  become  a  VE  and  an 
Elmer  and  to  enjoy  the  satisfac- 
tion that  comes  from  helping 
others. 

For  the  past  three  decades  our 
permissiye  society  has  allowed 
our  standards  to  erode  in  all  walks 
of  life^  Kids  graduate  from  high 
schools  without  knowing  how  to 
read  or  write  Unqualified  people 
are  placed  in  positions  of  author- 
ity simply  to  meet  quotas  and 
goals,  without  regard  for  their 
ability.  Standards  in  our  own 
hobby  have  been  lowered,  mak- 
ing  Et  easy  for  someone  to  memo- 
rize  their  way  into  the  ranks  of  the 
heroes  of  the  past.  It's  really  sad 
that  many  of  these  Novice  Extras. 
deceived  by  the  pMe  of  their  new 
title,  will  never  strive  tq  under- 
stand one  tenth  of  the  theory  they 
were  forced  to  memorize.  This 
false  sense  of  accompltshmenl 
will  most  likely  quench  their  de* 
sire  to  become  the  real  Extras 
they  might  have  otherwise  be- 
come. 

The  author  made  a  lot  of  good 
arguments  for  the  case  of  license 
entitlements  parity  based  on  Ion* 
gevity.  1  believe  it  his  tnends  re- 
ally wanted  the  top  ticket  they 
co^uld  easily  put  forth  the  effort  to 
upgrade.  Furthermore.  I  think  his 
proposal  represents  another  step 
in  the  wrong  direction  of  putting 
people  into  higher  positions  when 
they're  not  really  qualified.  Let  s 
noi  further  lower  the  standards 
simply  to  accommodate  a  certain 
class  of  people.  The  country  is  be* 
ginning  to  recover  from  these  er- 
rors of  the  past  and  ifs  time  our 
hobby  did  the  same.  Oh.  /  agree 
with  you.  But  then  vt^at  do  you 
suggest  we  do  to  gerj&rate  the 
five  mifiton  hatus  w&  need  if  we 
are  going  to  have  a  prayer  of  hold- 
ing our  frequencies?  Wayne. 

Mike  Snowden  KE6HVH  Hetio 

to  alt  at  73:  First  of  all  1  wish  to 
thank  all  of  you  at  73  Amateur 
Radio  Today  for  a  great  publica- 
tion. ^Uncle  Wayne'  has  certainly 
opened  my  eyes  as  well  as  my 
mind.  If  only  I  had  found  him  a 
few  years  t»ack.  But  then  as  Ire 
infef s.  "it  is  neyet  too  late  to  starL" 

1  am  a  "newbie"  to  amateur 

radio,  just  over  a  year  now.  Since 

I  have  started  reading  73.  Wayne 

Contiimcd  on  page  85 
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Propagation 


Number  83  on  your  Feedback  card 


EASTERN  UNITED  STATES  TO: 


Jim  Gray  WIXU 
210  Chateau  Circle 
Payson  AZ  85541 

Conditions  this  month  wlU 
range  from  very  good  to  poor 
and  very  poor.  You  may  expect 
the  Very  Good  conditions  be- 
tween the  5th  and  7th.  and 
agafn  between  the  21st  to 
24th,  with  Good  a  day  or  so  on 
either  side.  The  Poorest  days 
are  expected  to  be  the  14th  to 
17th,  and  28lh  to  31st.  The  re- 
mainder should  be  Fair  or 
trending. 

10-12  Meters 

An  occasional  F2  opening 
toward  the  tropics  dufmg  day- 
light hours  .  .  .  but,  as  is  usual 
during  sunspot  minima,  you 
cant  expect  much  winter  activ* 
ity.  Listen  and  cail  on  the  Good 
(G)  or  Very  Good  (VG)  days. 

15-17  Meters 

Short  skip  and  some  DX 
openings  during  daylight  hours 
on  Good  (G)  and  Very  Good 
(VG)  days,  particularly  during 
afternoon  hours.  The  band 
closes  early,  however. 

20  Meters 

Fair  to  good  DX  during  day- 
light hours,  peal<ing  shortly  af- 
ter sunrise  for  an  hour  or  so, 
and  again  in  the  early  after- 
noon; and  closing  at,  or  shortly 
after  sunset.  Short-skip  up  to 
2^500  miles  or  so  during  day- 
light hours.  Again,  listen  on  the 
Good  and  Very  Good  days. 
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Check  WWV  at  18  minutes 
after  any  hour. 

30  Meters 

A  strange  and  unpredictable 
band!  Sometimes  like  40  and 
other  limes  like  20,  Your  best 
bet  for  DX  is  late  afternoon 
and  early  evening  hours.  Short 
skip  during  daylight  hours  will 
prevail* 

40  Meters 

DX  to  Europe  and  Africa  dur- 
ing late  afternoon  and  toward 
South  America  after  sunset. 
After  midnight,  listen  for  Asia 
and  the  Pacific-  Short  skip  dur- 
ing days  and  longer  skip  after 
dark. 

^0  meters 

This  should  be  your  best  DX 
band  during  hours  of  dark- 
ness, peaking  around  midnight 
and  just  before  dawn.  Short 
skip  in  daytime  and  longer  skip 
after  dark, 

1 60  Meters 

Here's  another  wintertime 
DX  band.  Open  after  sunset, 
and  peaking  to  the  east  around 
midnights  and  toward  the  west 
and  Pacific  areas  near  dawn. 
Band  closes  during  daylight 
hours  due  to  high  absorption 
of  these  lower  HF  frequen- 
cies* 

For  those  who  chase  DX^ 
you  will  become  avid  and  fre- 
quent listeners  and  not  callers. 
Hover  around  the  band's  lower 
edges  on  the  lower  HF  bands, 
and  almost  anywhere  on  the 
higher  HF  bands.  As  always, 
have  fun  and  stay  sharp.  Let 
me  know  how  the  forecasts 
work  tor  you  ,  ,  ,  and  have  a 
wondorfui  and  happy  holiday 
season.   WIXU 

'A  vertical  antenna  is  superb 
tor  transmitting  and  fair  for  lis- 
tening. How  about  using  one 
with  Dof/T  vertical  and  horizon- 
tal radiation?  Id  suggest  a  ver- 
tical loop,  switchable  from 
bottom  to  side  feed  points  if 
you  can  have  only  one  an- 
tenna. 


Why  muddle  the 
waters?  Subscribe  to 

73. 
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New  Products 

ConUnusdJroni  page  80 


FREE  Slow  Scan  TV 

Stow  Scan  TV  is  one  of  the  most 
fascsTating  yet  often  neglected  fac- 
ets of  Amateur  RacSo,  Most  people 
think  rt  b  poor  quality  tifeck  &  white 
images  using  equipment  costing 
kitobucks.  That  was  true  tKjt  isn't  any- 
more. 

John  Langner  WB20SZ  has  wnt- 
ten  an  interesting  handbook  contain- 
ing sections  on: 

•  How  to  get  started 

•  Questions  and  answers 

•  Typical  color  images 

•  Commercial  products 

•  Home-brew  projects 

•  Much,  much  more 

It  is  availat)le  for  fme  in  electronic 
fomi  on  the  WofW  Wide  Web.  The 
Univereal  Resource  locator  (URL)  is: 
http://www.ultranet.com/^sstv 
Contact  John  Langer  WB20SZ 
john©world, std.com 
115  Stedman  St,  Chelmsford  MA 
01824-1823  {50e)-256~6907 


Addressee  and  phone  numbers  for 
these  fine  prwltt^t^v  can  be  found  on 
their  ads  in  73  or  by  wTitmg  73'5 
Rri^iew  DeparittiefM  or  by  calling  603- 


Advance  Design 

Advance  Design  has  just  intro- 
duced the  CK-53  f^orse  code 
monitor/keyer  module.  This 
unique  product  along  with  a  PC 
and  a  radio  allow  the  user  to  tune 
In  the  world  of  CW.  The  CK-53  is 
an  assembled  and  tested,  2.5"  X 
3"  PCB  assembly  which  features 
an  flS-232  interface  to  the  com- 
puter, dual  parallel  speaker  con- 
nections for  audio,  and  an 
isolated  jrelay  contact  keyer  out- 
put 

The  included  terminal  software 
allows  easy,  convenient  commu- 
nications. Eight  buffers  in  addition 
to  the  512  byte  transmit  buffer  can 
be  edited  before  transmission, 
either  manually  or  by  appending 
saved  buffer  data  togged  to  disk 
allowing  the  user  to  save  favorite 
QSOs. 


Old  West  Graphics 

Old  West  Graphics  is  happy  to 
announce  the  release  of  Photo  ID 
Name  Tags  for  cjybs  involved  in 
ARES.  RACES.  SKYWARN. 
SSC,  and  NTS.  Professionally 
produce,  these  lags  are  2.25' 
wide  by  4'  high,  heat-iaminated, 
with  a  3*  strap  and  alligator  clip 
for  you  lapel.  Official  reps  of  local 
groups  are  the  only  people  eli- 
gible to  place  orders,  since  these 
are  law-enforcement-recognized 
Identification.  Each  tag  \s  $5  plus 
30  cents  shipping  and  handling. 
Write  for  the  Photo  ID  Package, 
which  contains  all  necessary  in- 
formation and  a  sampfe, 

VVhiJe  you're  at  it.  request  Old 
West  Graphics  latest  sign  cata- 
log and  get  a  free  surprise  gift. 
Old  West  does  l-shirts.  custom 
ham  radio  street  signs, 
sweatshirts,  decals,  banners , , . 
anything  and  anywhere  you'd 
wan!  your  dub  logo  or  callsign. 
Latest  product  is  a  4"  by  8" 
hamshack  callSlGN  for  $5.00. 


New  Product 

reviews  and 

reviewers  are 

welcome^ 

Write  to  Ron 

at  73. 


U.S.  Repeater  MapBook 

If  you  do  any  trnveling  you  want 
to  know  where  to  find  the  iix'ul  re- 
pealers anil  v^,hdU  irany  ionc%  it  mkcs 
lo  mti  ihem.  Artsci  h^  a  147-page 
book  of  maps  showing  tfie  locations 
of  the  open  repeaters  in  the  US, 
Canada*  anJ  Mctcico.  It  also  includes 
a  CD  ROM  data- base.  And  all  this 
for  only  S29,95  from  your  local 
dealer,  or  direct  from  Aasci,  Box 
1428.  Burbank  CA  91507.  Phone 
818-843-4080. 


Free  cable  to  connector  cross  reference 

RF  Industries  announces  the  availability  of  a  free  Belden-Alpha- 
Times/RFI  cable  to  connector  cross  reference  guide.  The  guide 
enables  you  to  easily  select  the  appropriate  RF  connector  to  match 
the  cable  yoo  are  working  with. 
The  catalog  is  organized  first  by 
cable  groups  and  second  by  the 
types  of  RF  connectors  available 
for  these  groups.  The  connectors 
are  then  divided  into  subgroups 
by  type.  The  catalog  is  fre&. 


RF  Industries  announces  the  availability  of  FCC  certified 
connectors* 


According  to  the  FCC,  under 
certain  applications  it  is  illegal  to 
replace  a  slock  antenria  with  one 
that  provides  higher  gain.  In  or- 
der to  prevent  this  from  happen- 
ing, the  FCC  has  issued  an  edict 
that  calls  lor  a  unique  connector 
thereby  prohibiting  the  attach- 
ment of  any  other  type  of 
connector 


These  connectors,  which  ap- 
pear to  be  TNG  but  in  actuality 

are  not  comply  with  the  guide- 
lines set  forth  m  FCC  regula- 
tions. The  4  connectors  include 
a  male  damp  for  Rf-174/316 
(RFX-3059).  antenna  mount 
(RFX-3070).  a  right  angle  male 
lo  female  adapter  (RFX'3071), 
and  a  female  bulkhead 
(RFX-3072). 


Collins  Amateur  Equipment 

For  $22.95  pp  you  can  gel  a 
nicely  done  1 04-page  3.5"  x  7" 
guide  to  Collins  equipmeni  made 
from  1946  to  19S0,  Well,  almost 
all  of  it  was  made  between  1946 
and  1962,  when  the  ARRUs  so- 
called  "Incentive  Licensing^  pro- 
posal put  most  of  their  dealers 
oui  of  business,  along  with  over 
90%  of  live  other  manufaclurers. 
Collins-lovers  will  enjoy  this 
guidtj. 


9600 


NEUMOD  9600  High  Speed 
MODEM 

The  NeuMod  9600  is  a  high 
speed,  9600  bps  "Smart"  modem 
designed  to  improve  the  quality 
and  reliability  of  data  communi- 
cations over  narrow  band  radio 
links,  its  advanced  protocol  pro- 
vides  for  255  unique  ID  codes  nalwork  configuration  for  both  selective 
polling  and/or  group  polling.  Data  transmission  is  either  transparent  or 
packetized.  each  packet  is  appended  with  both  a  source  and  destina- 
tion 10  code  allowing  point  lo  point  or  point  to  multi-point  of  up  to  255 
points.  When  the  NeuMod  9600  Is  integrated  with  the  DCL-SYNX-U.  it 
becomes  NEULINK  9600,  hjgh  speed  "Smart"  2  watl  modem 
transceiver. 
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has  remfnded  me  that  there  is 
more  to  amateur  radio  than  slap- 
ping down  a  credit  card  to  buy 
amateur  radio  gear  He  reminded 
me  of  my  father  K6YPB,  now  a 
silent  key.  who  was  forever  burn- 
ing up  the  solder  when  I  was  a 
kid.  He  was  always  building 
someihing.  I  only  wfsh  it  had  not 
taken  me  37  years  to  discover 
those  same  joys* 

I  do  not  have  the  electronic 
education  he  and  others  have,  so 
I  am  like  a  new  bom,  learning  as 
I  go.  I  joined  a  radio  c)ub  in  hopes 
to  get  ""educated."  but  as  it  turns 
out,  most  have  the  same  void  as 
I  do.  Wayne  taught  me  to  quit  sft- 
ting  back  and  waiting  for  others. 
I  had  done  some  reading,  and 
picked  a  topic  of  interest  to  the 
members  and  began  to  learn.  I 
have  put  together  two  antenna- 
building  parties  and  Ihe  next  will 
be  a  soldering  party,  i  have  never 
experienced  the  type  of  satisfac- 
tion I  get  by  helping  others  to 
build  a  project  with  their  hands, 
and  them  being  able  to  see  and 
use  the  fruits  of  their  labor.  It  is  a 
wonderful  feeling.  Thank  yoo 
Wayne. 

This  entire  project  was  in- 
spired by  Wayne.  It  is  my  small 
attempt  to  help  bring  back  the 
somewhat  lost  ad  of  home-brew. 
With  the  estception  of  the  10 
meter  vertJcaL  I  built  everything. 
The  array  consists  of  two  2  meter 
quagis  phased  together  two  70 
CM  quagis  phased  together,  a  6- 
foot  440  MHz  dish,  a  23  CM  and 
a  70  CM  vertical.  The  tower  is  a 
40-foot  crank-up  home-brew.  The 
AZ/EL  is  controlled  by  surpfus 
home  TVRO  satellite  parts.  The 
dish  and  quagis  all  move  together 
in  both  AZ/EL  for  amateur  satel- 
lite work.  The  whole  works  was 
brought  up  to  a  mountain  top 
camp  site  for  a  club  field  day 
event  last  Jyne.  We  had  80  mem- 
bers show  up  and  we  all  learned 
and  had  a  great  time. 

Thank  you  for  73  Amateur 
Radio  Today. 

RfDkey  Nievera  N2MBC  New- 
comers to  amateur  radio  might 
want  to  know  about  a  way  they 
can  work  DX  via  2m.  Talk  about 
radio  fun!  Tm  using  an  Alinco 
Data  Radio  with  an  old  Amiga 
2000  and  the  MFJ  1278B  TNC 
with  the  MFJ  1290  Multicom  soft- 
ware and  having  fun  with  packet, 
working  DX  via  the  Internet, 


Here's  what  \  do.  1  connect  first 
to  a  local  node  and  then  to  an 
Internet  Gateway  like  N2MH-11 , 
which  is  more  than  50  miles  away. 
At  the  prompt.  Tm  on  the  internet. 
I  type  'VWho^^  and  a  long  list  of  DX 
stations  are  listed,  including  a 
couple  from  Australia!  It  can  lake 
a  long  time  to  get  through  on  the 
busier  nodes,  but  there  are  a  lot 
of  channels,  so  you  can  move  off 
for  a  private  contact.  Digital 
modes  are  here! 

Ted  Brattstrom  NH6YK/ 
KC6YK  Just  back  from  Palau  and 
got  caught  up  with  Ihe  last  few 
months  of  73  and  Radio  Fun.  OK, 
t'll  attempt  some  articles  for  you 
on  the  [oy  of  satellites  and  mtni- 
DXpeditions  (KC6YK— NN6YK/ 
KH4— NH6YK0<atawao  County— 
NH6YK/7L).  However,  V6  like  to 
make  one  complaint,  youVe  been 
bashing  Techs  lately  and  suggest- 
ing that  they  are  not  full  members 
in  Ihe  ham  community  since  they 
are  not  operating  on  HF.  Granted, 
many  people  stop  at  2  meter  re- 
peaters  (others  seem  to  have 
stopped  at  75m  or  40ni  phone). 
but  some  of  us  use  the  satellites 
and  not  only  work  some  great  DX, 
but  aEso  have  had  some  very  in- 
teresting conversations.  Of 
course  the  other  modes  are  also 
fun.  I've  operated  packet,  TCP/IR 
6m.  RS-10,  A0'21,  FO-20,  RS- 
15,  MIR.  a  bunch  of  shuttles 
(packet  and  voice  for  both  space- 
craft types).  AO-10.  AO-13.  So 
the  thing  to  do  is  to  kick  them  into 
realty  using  the  spectrum  ihey/we 
have  access  to.  Granted,  HF  is 
fun  too!  As  a  Tech+  Tve  pfayed 
on  10m  phone  and  received  my 
DXCC.  but  rve  also  had  some 
great  chats,  such  as  an  hour  and 
a  half  with  Trent  Christian  on 
Pilcairn,  The  path  to  North 
America  closed  for  him,  but  he 
was  strong  into  Hawaii,  and  we 
kept  finding  things  to  talk  about. 
Then  again.  IVe  had  exciting,  if 
short,  10-minute  chats  with 
U5Mm,  U3MIR,  and  Norm 
Thaggard  (ROMIR).  It  doesn't 
take  high  power  If  there  arent 
other  hams  trying  to  contact  theml 
And  I've  helped  set  up  a  SAREX 
contact  with  students  from  my 
school  end  another  school.  We 
had  lots  of  fun  with  that!  We 
simulcast  it  on  the  statewide 
RACES  linked  repeater  system. 
Some  hams  and  SWL  (VHFLs?) 
got  their  first  taste  of  space  com- 
munications listening  in!  (Hmmm, 
do  you  want  an  article  on  that?) 
Alas,  in  almost  five  years  of  ham- 
ming, IVe  only  convinced  about 
12  people  to  get  their  licenses,  I 


ought  to  be  getting  way  more  than 
that  since  I  am  a  high  school 
chemistry  teacher  But  I  definitely 
have  added  an  awareness  ol  ra- 
dio to  my  students  and  col- 
leagues. I'll  have  to  grab  that  list 
of  ham  activities  you  wrote  about 
and  see  how  I  do.  I  know  J  haveni 
worlced  DXCC  in  a  weekend  or 
done  EME/ATV/Aurora,  but  I've 
been  working  at  EME,  and  we  are 
too  far  south  for  aurora,  and  drat. 
Tm  always  overseas  playing 
when  the  Hawaii  to  West  Coast 
duct  is  open.  I  wasn't  too  active 
in  Paiau  this  summer.  The 
kayaking,  diving,  and  snorkeling 
were  fioe^  but  the  bands  weren't 
in  good  shape.  I  operated  20M 
SS6  and  RTTY  (my  privileges  in 
Palau  are  better  than  in  the  US!) 
as  well  as  OSCAR  10  and  13,  It 
was  depressing  to  hear  European 
stations  calling  CQ  at  S5  levels 
on  20M  and  then  not  to  be  heard 
by  them.  At  least  I  made  a  few 
contacts  with  South  America. 

Ted,  we've  got  250.000  Techs 
and  they're  not  going  for  their 
Qeneml  Class  licenses,  so  I'm 
going  to  keep  right  on  bashing 
until  f  see  some  results.  Sure,  the 
code  Is  a  nuisance,  but  we've  got 
kids  seven  years  old  with  their 
Extra  Class  tickets,  so  unless 
someone  /s  seriously  merttaliy 
challenged  (as  they  put  it  these 
days),  they  can  team  the  damned 
code.  Wayne 

Don  Lakenmacher  N5UNU 

On  Field  Day,  my  wife  AB5RI 
and  I  were  driving  through  Wyo- 
ming on  vacation.  We  were  us- 
ing a  Yaesu  757GX  into  a  6 -foot 
mag-mounted  Outbacker.  My 
wife  was  driving  while  I  was 
working  a  W2  on  20  meters.  We 
were  moving  along  at  about  60 
mph  when  suddenly  we  were  hit 
by  a  blast  of  wind  which  knocked 
the  antenna  off  the  top  ot  the 
Suburban.  She  pulled  over  as 
soon  as  she  could,  but  the  an- 
tenna was  dragged  quite  a  ways. 
I  checked  the  damage:  a  big 
dent  in  the  side  of  the  car.  a 
ground-up  mag  mount,  sans 
magnets,  and  a  well-traveled 
Outbacker  with  only  half  of  its 
stinger  and  lots  of  new  charac- 
ter marks.  But  the  W2  was  still 
coming  through  nicely  and  the 
antenna  still  works  just  fine. 
Tough  rascal. 

Steve  Loritz  KC7C01  After  read- 
ing your  ecStonafs  for  the  past  three 
years  and  coming  across  two  back 
issues  from  the  ni id- seventies  at  the 
used  bookstore  I  work  at,  I  am 
compelled  to  write  you. 

73  Amateur 


IVe  been  interested  in  cold  fu- 
sion since  reading  about  it  in  your 
edrtonals  ar»d  {surprise!)  not  read- 
ing about  it  anywhere  else.  Un- 
fortunately, my  local  library  is  a 
bit  anemic  in  the  information  de- 
partment so  ril  ask  you  where  I 
can  find  more  information.  Some 
time  ago  I  ran  across  a  copy  of 
your  ''Cold  Fus/on"  magazine  at 
a  bookstore,  but  could  not  afford 
the  sUff  cover  price.  Be  that  as  it 
may.  my  wife  and  I  are  very  inter- 
ested in  taking  advantage  of  get- 
ting in  on  the  ground  floor  of  this 
tremendous  opportunity.  Can  you 
help  us?  Your  guidance  would  bo 
mosi  appreciated. 

A  couple  of  other  things  to  pass 
along  to  you  and  anyone  else:  I 
have  been  reading  a  coupfe  of 
books  that  those  subscribers  to 
73  who  still  read  might  like  to  lake 
a  look  at.  The  first  is  Joel  Barker's 
Future  Edge,  published  by  Wiil- 
iam  Morrow  and  Co.,  New  Yorit. 
ISBN  0-688-10936-5.  Joel's  book 
will  help  you  be  ready  for  oppor* 
tun  I  ties  that  will  arise  in  the  future 
and,  if  you  are  willing  to  tum  off 
the  TV  and  get  up  and  do  some- 
thing, give  you  the  tools  for  suc- 
cess. This  book  deals  with 
recognizing  the  paradigms  that 
people  and  industry  have  been 
slaves  to  when  paradigm  paraly- 
sis sets  in  and  holds  them  down 
while  those  whose  anticipation  of 
change,  innovative  thinking,  and 
drive  for  excellence  causes  them 
to  pick  up  the  ball  and  run.  A  few 
examples  are  in  order:  digital 
watches,  microcomputers,  small 
energy-efficient  cars,  total  qual- 
ity management,  et  al.  There  is 
no  secret  to  the  success  of  the 
leaders  in  these  Fields— just  an 
open  mind. 

Book  number  two,  The 
McDougall  Plan  by  John  A. 
McDougall  MD,  published  by  New 
Century  Publishers.  Inc.  ISBN  0- 
8329-0289-6.  This  book  is  all 
about  health-supporting  diet  and 
lifestyle.  If  you're  tired  of  paying 
your  doctor  a  king's  ransom  for 
outdated,  often  food-industry 
driven  false  information  designed 
to  support  him  and  the  pharma- 
ceutical industries,  read  this  eye- 
opener  It  will  help  you  feel  better, 
look  better,  get  your  colon 
regular  and  allow  your  body's 
ability  to  heal  itself  save  you  time, 
aggravation,  and  money.  John's 
book  exposes  the  fairy  tales  that 
our  school  system  and  the  food/ 
health  industry  have  been  propa- 
gating for  decades.  Walt  until  you 

Con  tin u€^  on  page  88 

Radio  Today  *  December  1995  85 


Uncle  Wayne's  Bookshelf 


REFERENCE 


RS-t  Th«  Amstieur  Radio  RiaM  Order 
Catalog  and  Resource  Olreclory*  4th 
Edition  »  tfw  mp^  cmnpi^hsaixve  wuax  hutik 
1^  riKtroDif  fiacti,  Kiflikatr,  jibj  cqiiipnicni  ui^ 
fetcMf  al  the  radiit>  oirulcmr  cv  vetuxis  elfcmMik' 
hobbyist  4d]fwlicre^  PJt«  i  wetJtb  yf  "vdue- 

ESliDfl  L-lHtuiff  Jl  ikfi]>  S8..99  (u% $16 (Klj 
TAB270t  Transmitlpr  Hunting   In  fosepk 

tiitf4tfkil  51t  f5 

LE2C2  fiTTY  Today   N  fJ^r  rn^rnH  Motkni 


T?(»2  1^  Hodd  fiam  Set  Ditrclnrt  M  Afil^ 
Wi^Ssmjkj  ^iCI^'— 2jy  Atitii>n  lAlrnJutci  the  ^t- 

MtaaiiaJ Ktefc vivi cm tim^ titem iR  S4J0 

WGPS7lSe  1995  Morth  Amaiicafi  CMboott 
Itn:  199$  ^iuf1h  Atriiin. jit  rdftool  hm  ibe  Cilk 

MMH24  Ridlo  Handbook,  Zard  Ed  hy 
Wiliiam  t.  Ort  WfiiSAi  Mil  p^agc^  nf  c^rniiiimg  >viii 
utnied  ID  kmott  aImui  ratSJc»  cfimntuaJCJliPa 

WGPi2a4  1995  intemaiional  CallOook  Tlv 
new  l^?  iniL-nuii'iiiia]  Callbwik  \\iA>  >iHMK«*«  ti- 
cenMMi  nidiip  uiiJiLMir<<  in  tbr  i'ouaTncs  iMiuidir 
Ncrih  America  ll  ctnvis  Suulh  Anjfixa,  Hunrpt?, 
Afirkk.  A*U.  Btwl  the  P+icilU  area  ((rjhiJu^nT  «( 

Aft4092  Your  RTTY/AMTOR  Companion 
invitifs  you  in  explnrc  ihf  xviuij  i,n  |||-  j^j^iul 


NEW  BOOKS  ^= 

AR4>^*2(l  liiiroducli(»ii  Iti  Riidki  l<VtH|unic> 
|>f?Kiyrt  In  ihis  pfiicik"il  hmik.  iJic  ;miluirem- 
phiisi/c!s  iiH*  (i|  iiiihIl'Is  uml  Ik'ir  npfklic^iiion 
In  boUi  liiTLjar  :inii  n^>ntl]iCiir  ciauil?*-  rcvtLnvs 
uadiiiQMiil  malcrlal  .sUx^N^slnj^  tt^  vicwpoiins 
takm  hy  [Ik'  KI- di.'Mi|iiii:rjintl  jlluslnites  siih 
jcci  miiEtrrij.ll  hy  luinieikiU  cxumpks.  In- 
tiliiJt^s  3  lAi  wih  Lli^k  Inr  IBM  K'  or  cum- 
paiibks  SJW.OO 

H&D57450  Rai^tiircsonhL'  Ihi-p  /?v  rn-c; 

Jiifrn'mim  Wluil  wt  LiruliT.siuhnLl  in  .u'klltc  li>- 
day.  anil  cht;  i;halJeiigi;ji  t'atjng  .%cl-eniis[s  in  jui^t 
akiui  ever>'  field.  An  iikTt'Llibli;  job  nf  re^^CLirvli 
on  []ow  iitttt  why  •scieJiti.vEs  [>cJk"VL*  wlut  tht?y 


SHORTWAVE 


NBPAW94P  1995  Passport  lo  World 
Band  Radio  ^v  ftttifrmtiimwl  firtntdcmttHg 
^rrtces.  Lrd  Ymill  gL'l  Ihf  Ioil'hi  siduon  ^md 

07H25  The  RTTV  Listener  h.'  hnni  (hifr- 
mem  S^ie*  Jiht  v.^pumkii  tliii.  i»prci4)[i/<:d  ln*>k 
coiupikK  if  SUCH  I  ihruugti  1$  or  ihe  /^rrv 

lu-fiihj  intortnaitDid  ufi  jJvjigccU  RTTV  and 
FAX  nikHiJttinivg  techniqutft  m*i  Irrqueoci^^r- 
S19JS 

DiS42  Tli9  Scanner  Ust^o^  $  Harvdibooft 

CRBSMtl  Sc^anner  Modification  Hand- 
tKMfc .  Vol .  1     try  BitI  Ohi^  pnn  n  I ,        .  .  r 
fanHMd  Jiep4iy-iiirp  trtiitnKrtiLas  fiir  cxTMiUcn^ 
d^  openKitif  capahflitif^  of  VtIF  watmct^. 
S17JS 

CRBSM2  Seanfief  Modrtl cation  Hand- 
IMM*  V<rt.  2        fUii  itttk  Hc«  14  i* 
pamftn  u»  V,  l    i    In  fad.  VtiJ,  2  hiH  ,*  ^v.   i 
dua  pn>viik»  imp«i>vi7d  ^i^mix^bm  ijid  tif^ljicd 
lc^tm]t|ti£s  It*  die  itm1>  m  VuL  I.  Tlwte*  JK 
new  c^ctUmg  mtdifiCJibDnA  im  pupul^ir  t^ran- 

TAB  339S43  TufiinB  Ni  To  PF  Scanning 
FttHB  Bailee  10  Sau^llile  Biiodv.  B^ih  K.iv    i5<)p 


i.tiiniiiiinioiriigtE  If  vfu'^ie  never  tipentml  RTTY 
or  AMTOft  heftife^.  diis  boot  im  vmticii  CKpL-culLi' 
inr  >fflir  V^5*i  wgfli"i  fiqd  frump Ikated  liirctiiiK^iJ 
juius  here.  Jiut  iiiJDniiMii)a  \^m  csn  obt  ngtit 
ji^jv.  Ydti^U  diSiDiTHer haw  to  .  .  .Asciobk  jrour 
uiLO  RTTY/AMTOR  ^aatitui ...  Use  RTTY  onJ 
AlkfTUfl  b>  UUl  10  amMeim  QiRiii«buvt  ibir  wniikl 
Cfwrqufft;  is  BTTY/AMTOR  contests      .  Himc 


AR37S4  Radio  Freijuencv  lnt«rf^fifli 
hfow  10  find  it  and  Hx  ft  li^efcgaoe  piolitiEi^ 
iSir  i.'ti.ilViniJTng  hut  i.Tirjj-ile  Wtth  thf  lfcliaii|iiet 
iB  diES  booiL  vtpu  c^  Ivi^  RstPtr  ^cuntti:  fvice 
in  jtwr  nagibbodiKid.  SISjOO 

DOV'41  Basic  Electronics   l*fep(ifed  fn  tkf 

DOV7€  Second  Lev^!  Basic  Elect ronicft 
f^rrpanFd  bt  ihe  Burram  of  Naml  P^nrntwi  Sc- 
(|Uf J  to  Saik  Ekdronics,  dwnm^  tncitnicid  of 
the  okMe  advaiad  leveb^  of  apf  lied  «kc!nni£S 
mM 

20M096  HcMv  To  Read  Schematics  (4tfl 

Ed-jl  M  i  humid  £.  t^rmnj^ion  \^ni.t£ti  fw  (hr 
he^inii£T  id  t^krcmimn.  bul  it  also  ctintatni  in- 
formdiiiin  vaiimMe  (i>  ilti;  1taihb^'ii4  bihJ  inrnirtAfr- 
iiif  uxtuiklin.  $19,95 

WLSWOCP  Radio  Operator's  World  Atlas 

,11  ]  [III  JeitgriiL'd  Ii7  he  dCirjisimi]  dt:si  Uip  ctimpin- 
ii  ffi  j  f IT  mdki  tqieraion*.  $17.95 


t;Lli57V  Final  Qiuintum  Rcwialiotis  Dr 
KiriJ  Cliukaniiv  uses  nnt  oiiiy  scif  ntc  UiU 
rL-vtzUititm  tn  answer  LJilTiLnU  Jind  pniloLind 

(|i]0\(ionh  nbout  physitral  mntit>-  and  ccisniii.: 
dk^stiiiy.  $M.95 

THini  EspJaring  th*  Physics  yf  tlit  Lfji- 
k now II  Ujiivei'?ie  hy  MUo  Wolfj  Ptickt^ii  m\\\ 
itilriyLiirg  discLLSAitms  like.  Whj«  is  Ihe  isrijiiri  tjf 
I  lie  kiws  oi  physii;s?  and  Whii  is  tlic  lUitLin:  of 
spLice?  A  iiimplc  and  readable  buok  un  liuw 
maihemLitii':*  de?iL-ri1>e«  dit  physical  universe 
fliid  wkiL  |Kir3kdose.s  and  enignrias  lijrtiiiiEi  for  an 
tniL'rprisirig  mind  tn  solve.  wi[h  ^ipecu  Eat  ions  on 
the  niiturt  Lif  sLibiitoraii;  p^trttclcs  a\  standing  in^ 
icfftfL'nce  paitcm^b  of  sphcni-al  wavt'it.  S39.00 


1*?4.  Tab  Ki^  i.  k  -  I  13  s  is  a  ^-L-wHkrrl'ai  bonk  fof 
tlitf  VEIT'-UHF  &i:iinnef  liMener.  It  rxpluJiiA 
alHiut  the  vitrioDS  radio  haiid^,  ^miffinos.  ttie 
laws.  ;tnd  Itsts  freqtteoaes  for  cverj'  Lm^injhltr 
^fvii^'t?  .  inclynfiD^  tilt  S^LiE^t  Scrvtce.  FBI. 
miliLJirj'.  JR.S.  priJ^^ms.  Ftsii  i&  Wiiaiife,  McOvn- 
iAld\i^nk:r  i»*fiQdi>wi,  nuclear  searctt  itilielv  ruil- 
ruAli.  Rosiian  saiiflliic^  TnriCTir>"  Dcpc^  lAut- 
Ws%  rni^rrcTphoDes  for  concerU,,  aud  !io  on. 
SI4«i. 

07AS@  AeranauticaJ  Cominunicatioiis 
Kandb^olc  inr  iUiten  fL  Evmi  Enhsaatk^. 
ictatilaffy  mfotntcm  of  shorDftave  jeTi;injuttc  j1 

AR4025  Seyofid  Une  of  StghL  Show  a 
hunt  hums  ptLshAJi  fcfuofd  ibr  diSMntay  cf  ihr 
pntji^jiam  misitfi  ihM  m^its?  VHF  DX  piwat- 
bk:  tnppi.  «pootik-£.  amiwa  smt  sitmr^-H. 
meieicr  tcaiisr.  f^-L^ier  propE^asksL  traiisei|tt2- 
t ''!3t  pfOfiii^aiioii  jind  eiftb-muoii-«inIi 
^12.00 

TAB  447748  The  Sfiorlwave  Listener  s 
Q&A  BO€Jk-^v<T\T±iuig  vmi  iweti  ui  kmrn  ikj 
iJift>iH  bntL>€iwavclji4>itfoiiif  CTuxi^iiic  recti t'ers, 

QSLi.  SWL  li  an  exciiiiij^  fh>bt>\  .  .  .  ifajl's 
vitm  cm  nta'  ■ntisr&ii^  ip  hamnung  . .  .  WHme. 
S  12.95 


TAB371 09  Sa^elA  ol  RF  Ckcuft  Dettign 
in-  J**srph  J   Cun     Wriiicn  m  t'kjr  non- 
tiCVhnujI  Idiiguagc,  'WO'^cr^  ^v^rylhin^  rrgin 
mliimut  10 Uflmulon.  S2t.95 

TABn06S-1  MiistQrifig  Radio  frei|uency 
OrctlltS  hy  3a^  i  jrr,  4f  1  p,  ll  ynu'n?  111113^ 
eilcti  iQ  kjjmng  nU.^tA  raijio  cnrrtpoaffflii  and 
circoiu.  ttm  ixstik  i%  p<eMl  Ptii4  ibeiu  an  a  tcm 
of  siotpic  cttvmd  you  cajt  byikL   li  cipLuiu 


WAYNE'S  PICKS  = 

WG2The  Million  Dollpr  Vtctoo  ttpLtms  how 
|ti<T  jNhii  jfiv  iTis  by 

trk  IT  a  nil!  I  r  ' "  .t  ^  u^  ■  -^  j  t  * » '  j  -j-  ^*  ^j* j  ■,  jJtJ  TO- 
tc)|j£trmi  u  ,  :  pnwniKii'n  PinSims  m  tkii^ 
bo«r  ycti  cdti  £1^  h-vw  o(  tn..  .  . .  ii^  LiDde 
Wiyne  «^lio«r»  yuu  Imjw  to  ht>^i  fbi;  sysieni 

-SEEK  voir  I?  The  Hib  iHd-TiK  titm 
mchiik  '^Alwiyii  ^m  di^  aif''^  tin  ihe  Monda> 
[tvenii^  GciyJiae".  '"Ralio  Widow".  "The  Tnp 
to  OnitDn".  "Tlw  Cnmesf  amA  ^^en  okmc.  Ham 
ndioCt>  inclHKk^  c^penaiccs  ttm  radio  tiams  go 
difftiifli.  Tbk  is  in  cKtremdy  iTnt^njiiiiing  CD 
and  wdJ  laribe  a  ducd  wish  nvy  radio  hftin.  SWL 
<ir  XYT.— nn  ultad  pi^seiil!  S¥CO  SIS  SITAFIl 
Sit. 

IBS657  Dumbing  Us  Down;  The  Hidden 
Currictilum  Of  Compytsory  Schooling,  fjy 
/tftm  Uittm  J  J  viw  en^iiyed  ^DBCliift?  War".  yciulJ 
canrv  I  hi*.  aiImv  A  SV^nric  Gr«cA  rectinunfnded 

WG1H  LEARN  THE  CODE  Tbe«  ire  two 
lAfjiyj^  to  learn  Mil'  cink.  1 1  Mlie  ca^y  way.  12) 
evis^nm*  d%'\  *uv.  Your  ctuike.  Tlite  ok  iwo 
lipwdft  of  code  ytiu  itit'd  ki  J^naw  —  oijc  ( 5  lA-pnij 
you  can  lL*am  tit  kss  ihM\  m\  hvmr.  ihc  olher  (2(1 
wjiiio  lakt*s  JongtT,  Hut  nowht^ri*  ik^nU  nj;*  iting  as 
yoii  pwbiibly  ihtnk.  iiiifv,  yew  cart  alw  k-am  it  at 
I  %  \*,pm^  It  yjHi  w:ni[,  hui  thiit  jusii  wjLsit's  your 
limc, 

Iwiiainitie  li>  k^tJpy  tink  ts  just  Hki'  k'.(irriinjjf  to 
iyi>e  mr  jiliiy  ihi"  pi u  nil,  if  yon  liavL'  lo  nloj5  uml 
diitikn  you  Lmn't  du  n.  It  haw  tii  Juj  insidi^  aiiiojriiil- 
Iil'h  fjo  If  ymi  go  Llu'  ur^ual  uxle  tniininy  iK'uite  of 
^tartni^  shm  tind  NpLiuUin^  tip  yiiii  arc  screwing 
up,  Thai  hrini^K  you  m  iJiai  Jj-i^adc^d  ptnti^Eiii  at 
iiNitis  K)  wpm.  whci^  yiiM'vc  ivmiIumI  dio  hnhn's 
cUht'k  spt'cd,  Then  yuu  liavL-  ti>  niaii  >iil  ljvcj.'  fniim 
scrutch  and  dn  ji  ilur  wuy  yi^ti-vhould  have  in  tht- 
lifTit  plate.  Wiih  tJni'li*  Wayne's  tape  yinj  .^tiirt 
ri^hl  out  iit  3CI  wpni  iind  train  your  hand  xa  wiitc 
what  yinir  t\u>  hear. 

Lfjicic  Wtiyrtc  live*  you  it  choiee  or  the  3 


licrw  ctrciiits.  work,  about  test  tquipmeiiu  re* 
cavers,  ibt  wurt^.  Tfaii  wiU  take  a  lot  uf  dllC 
mysury  out  of  bou  rjidin^  ^orL  .  the  ii%y 
wsy,  Tbis  will  be  fine  of  jitmr  bLlict  120  ham  m- 
^ciiineiiLi.  S20iKI 


0P9t9  73  Magazine  Index  19611-1990  A 
cODipkte  indent  to  e^er>  ^k:k  puhli^^he^  m  Tf 
IW^ja:/j£f  dooi^  19^.  IBM  toQwanr  S10,00 


wpm  ccHfe  lesa,  You  taa  lalhiif  liuy  iht?  Hi  Tlippn 

one  hour  inedifHl  ol  pai^sing  ttic  teal,  which  is 
L'tiitfniiiHsly  over-prtord  JiL  $3  ^oj'dtff  T^-PZj.  or 
you  tiin  buy  lwr>  tapes  .  .  ont!,  Tlic  Gi-'tiehiR. 
t44kffs  ahriut  an  hiiuf  to  (L-ttch  yuy  I  he  Ctiifc  charae^ 
lets  ($5.95  —  73TC>5f  and  Ilie  other.  The  ^Slk'Her 
($5,95  —  7JTfl6)  gives  yny  an  huur  tiJ"  ris^ftiiiNidy 
dirrieuii  piacLict^  ai  ft  wpin.  Thi^n  ihcre'»i  ihL*  1.^ 
wpni  BLick  Breaker  (SS.'JS  —  '^yi'LVj,  in  case 
ytju  tor  yome  masocliistii:.  re^Him  waul  |i>  btnlJxT 
learning  ihc  cixle  at  t.^  p^r,  Aud  ihL;  I'vur  ptipiilyu' 
Coiu-ageous  2fJ  wpiii  lajjt:  ^%5.^5  —  TVllill  If 
you  find  you've  beninic  a  code  ianjitiCn  diL'rc's 

I  he  25  w pm  Mind  Dos; gi ,. r  I.  li !i  ^J 5  7 .Vl' 2 S ] 
which  wilt  ?5en't!  yciu  jifiht. 

irnhl  wiser  htatls  . .  .dr,  htj^s  ,  .  an;  able  to 
dump  Lhe  CiiJe  itftjuir^nient  imtM  thi'  ham  esanis, 
lh«?  td  Zrppii  and  TiHifyyEeoLi.^  are  the  Icajil  frus- 
[raiin^  mute  to  ham  nirvann.  And  by  the  way, 
anyc^ne  tran  k-am  thtf  eode  it  tht'y  gu  abimt  it 

I I  nek?  WuvneV  wuv. 


SOFTWCAftE 


GGTE  lffOf«iTlffor  FruintHt^iitiicf  ti»  Eitm  Gasi. 
rtxk  ln«n  I  [II 4 ■'•If I  J<ll>  wECilt,  [vr  rruimb:  SLimijid  m 
Famiwcrib  itimlr  L  te4tir  vtiicr  nwii  U^rill^  t  iiioi  na^ixm 
tti  FCC  rn^airciiiefdi.  5  l/j"  llnfi|»y  (<*  tB^I  PC,  XT,  AT. 
t^tvciMDpoilNo 

Gtl51J?MdmTiiiir.^25  vDlik  5Wji 

UCai/I^!t;rwTilar35'  Diil  ^IfJt 

G4;AUVf  <;4M  EdiliMi  ^J^-"  Piik  S2»J5 

WSGWHO  Kanr  Operator  education  f^cii- 
age  Sofiwan.  Smite— l-Mra  for  PC*w  caiuaiiis^ 
budi  3  1^*  and  3  (/4*  OoIa  SJ9.95 

W5GWNSW  Ho^Codft  Htm  Radio  Softwaie 
Package  tor  PC  »,  eusum*  h.Hh  '  \n   ind 


schnmftk  syrafiob.  tktiruiii,  uti  snuliaied  4  Vfi, 
[ai. 


Niivitif 

TKk 
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Eiin 


IBM  Pir^ 
t^BMi^l 
LZIB^fO: 
LZIBMO? 

LZEBMil^ 
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N/A 


isioifle 
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SI4*5 
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Laiav  Code  Programt— fAvaiiabl^  on  S  IM"  * 
ditfL)   IgvtpeKric  on^leir  >l»iJ>  I****  *^'-^  frHtr*  ^ 


VIS  Study  Cafds  Ci^TqrjiL-t.  -jp  h'-*ij6.'  Hi&h 
wdh  KiA-  Wcqii!!.  UDftofineiL  ^>iiz  iji  ^k  KYmolil 
worked  ODL  Sdifsaitio  it  your  rtn$«ittp».  Um^ 
Sl^CCESSfULL Y  by  i^^  «  m  g  I  ^ 

mv\c^  visol  SUJS 

lECn  vise  IMS 

UtL\ER.AL  Visa?  §M 

ADVANCED  \ism  U35 

r-\TRA  wm  UM 


LAST  CHANCE  ITEMS 


SAM2a48S  IC  User's  Casebpok  a 
"mij^l"  fti'r  any  bt.*l>tijst'ii  vsarkshN.>p.  covets 
ideal  opera  I  um  anipURcrv.  msenjng  and 
nonin^ening  followers,  linear  amplirjcrs^ 
active  filters,  tttgii^l  circuts  atid  waMj- 
ftnti  leneraiofs  and  timers.  S12-9S 


ONLY  A  FEW  LEFT 


SAM48441    t7d   IC  Designs   a 

Applications  a  coiiipiL-lu.»*^ive 
cylkfiiau  of  linear  development* 
ftff  electronic  design  uiul  baisis:  ajppliwa- 
lions.  S  11,95 


ARRL  BOOKS  ^ 

AR]9S)5  ARRL  l^S  Hsmdlmuk  |7Ul  I  d.i  I     ieijivn 

ali-digiiiil-kitgic.  plus  liitN  miiin;,  S34.0O 

ARI0igti4  ARKL  0|KiDtiii^  Miiiiuul  (4(h  Fd.)  rnfiTf- 
mjjucin  on  hii^'  tii  nLikf  ilu'  ksi  usc*  ihl  ).4Hjt  vj4i[jj>iv.  jn- 

UHF,  SISJW 

AR3&5?  QRF  NDcdiOQk  £n  Aiir  tytf4?«  M/^Uff^ 
»Al£  lon^tructjai  ptoj6Ci»  lor  tbr  QKP  npcfAti'r 
SIQJO 

Aft3^  U'lFB's  Deapi  NolAinl(  ^  Ai^r  /VA^tii 
tl'ifF  WiSiisi  uiib  iiti|)k  tsrictic^  fWC^Ku  ibm  »«  h- 
buill  iLsin^  nraifaly  ^vjiLiblc  COJnpwitMi  vd  oouiliail 
luDiJ  Tools  SliJli 

ARftIO-  S^did  Sunt  Lk-ii^  Good,  bftm  mltxmmm^ 
drcnii  dKi|ii£  uhl  ^1il  jiiir-t,  dfiurriifJliOKK  of  fC' 
ceiTTfiv  tr^^iitiiiccL.  puvrcj  Mqifilie^  iWJ  tesi  ri^tdn- 

AR4}71  Sam  \tm^n  J^lkiag*  Al  ^'ns  St^  To  Gtl 
Your  FuM  ELun  Radki  Li^ctHf  pud  t;dJlinA^  A 
aaqsldJC  soih  ^mde  li:v  Uif  T^irtiKiai  *itd  ^kn-K]C 
vnnei  eian.  Pi:k:tk]]  jufkJTttijUtHi  cvfry  b^fiiUMn' 
PBDtfe  &  wi«Dai  detri^  wd  va^jf  m4  m  m»B  dMUcv 

S»ji 

Ak.49T]  ARRL  RtjKiltr  Dirttlvrj  If95^1«^ 

(FliTMii  iei«  dtift.  fre^penrv  covdinWMV  ARRL 

B&34GHz.S7J» 

AR33<)S  Tl»  DXCC  CflOfiHiiaa   /ft  iun  ITi^PMMa 


HflM  iiiwl  I'l  k-  .s  '■u-.L-4"-.-lij]  DXiT.  SiS.00 

AR  i  Z.MP  l.oj;  BfHik-Spjiii  S3^ 

ARJI17  Tl»  .\RRL  ..Sfiread  Speciniui  Sourct  Book. 

Rrnri  a  (k«t>ti^'t9y  single  besinniiiE.  a  pnup  int's- 

pniLttcil  iysttnii  for  spTV^  spcctnim  AJLUnmiiJiita- 
11(111  h  This  budk  cxmfiSis  <tf  irtid^rs.  p:ipcis  and  ^h  ■ 
L-mitirta  rcpuru  ikil  ikKruiiieMat  tlK  process  wbereh> 
dmoieur  apiejid  fiK^.lrmi  pn^icsfiaj  lioin  tbe  dfswing 


dfic  mfoniutron  on  cf^nstniciion  iecfcnii|ufs  imd 


AR^i  Hkb  md  kki^  Ideas  Ibr  senii^  ly  jmir 

ARRL  Lkcn»c  ^faituak  Cvrnffkie  FCC  ^acsuOK 

pU3ljr«itJ!iaa?iVt:iv 

AEli H I  TflcfaDHiw  t  L^  &  aOO 

AR46SSG^s^CIh  SHOD 

AR32?4  ihdfW3id  Oh  S  S  HO 

Aft?282fjEtnOK  &  Km 

AR'lfi5  Hit  ^  ■■  "tH  ETTKfnmlcr's  B^o^hHiL, 
flndWIrk  ifJOC/arEi(paBkd»l 

Dfvtuid  EtKBtiai  CM  ^effi)s  HiSi  H  jkI  &«:  Ttk^  is- 

AR^IO  V«r  GAtewmt  m  fxka  Radv  tlut  EiLi 


AR4 1 14  Uiw  Ptvlie  Anutnir  Radio  Fiir  thL^  Hjm 

Judi^  your  adLsuLjt  ui  u|ii:r£in|  taiih  linh  pwn 
llii  liotiti  iidU  yuu  luvtt  to  fel  im  Uw  ur  u^n^^ 

UE220  Vk  &ray  WSre  Ant«n{ia  Hafidtiocik  In 
tknr  tngmm  K^i  ^t  /  \l)  ^'1  ifir  lutiktli  dimrtiaoia 
for  a  Tull  r^aac^  ul  cJsy  ti»  bwld  ind  ertCI  ""sky 

WGPd7034  AN  A&MIt  Cubical  Quad  Anttn- 
naft  in  Wtithiffi  Off  aridSfiiim  iv*ran  Tht  Qis- 
ttcT  GO  Qmid  dmpu  ^tv.  amstnictiafi.  cnenLicVL 
Hew  h?Al  ai&l  iiy.ii-biQ|  fysiemw  Hum  itaUi.  I1IJ5 

TAB  3270P  PracWcal  Antenna  Handbook 
Srti-iJM  Edition,  l'/^4,  Jii.L'ph  I  n  l.ih  Kmik^. 
This  fiftl.l'-puiW'  bi«»t  ii  lI  rjal  li\M4ki<,'  ^.^iris  wjMii 
tiie  tu.iulLiEiiLUiiit*5  uf  antt^ntui  ^kiJ  k'u-iJtinL-  iht^hif}'. 
explains  aboui  pri»p;igiHiLi[i  of  ;ill  kinds,  and  then 
pmvid«  A [iJiiutcJay  LiniL*nn.-i ibiMirilrunlHJn ^irLijit^is 
CiJifcrt  intctiTtiTS  rtrrni  It'i^di-Ts  tuf  nil  batids  The 
L-xp-lonjilion^  JTL'  sunpiti  ;iittl  well  illtHtrytcd,  with 
somt  sTudu  Vt'hmi  Ji's  iiiuivtiidkihlt.'.  bui  iE  wiiift  htiij 
y nil  down.  El  t'%'CPi  Jliih  Ihi,'  ZL-SptfCkal  ume;n»jli. 
which  I've  usiiid  uti  2i;im  with  isjim'  Hi'*t;[;ii;ui;tr  P-X- 
ing  .suttess.  A  low  angle  iiJ'  imlLaiicm  iincL  mtult:  il  sss 
1  tiLiuld  idwiiyi  Wkick  [3m.'  rait'  mil  li(M      ,  WiiyiL*. 

AH 4734  ARRL  Antanni  Book  I'li'.-  ni:w  Unli 
EdJLjpti  i^prtFicnTs  Uw  ln,'-M  wiU  hili^e  iJit'JtJy  ivj;jirdL'iJ 
infurmaiinti  tjri  miltri-m*!  EUiittuJmniiiids.  Ifiinssiiiiiisiujj 
Eines.  desij^n.  a  ltd  ttni-'iLruciioti  o\  v,'W  uTAcniua. 

mm 

Ai^l94  Antenna  Compendium  Vol.  1   Mum 

'jl^m  vetiicals*.  quuiti,  Ukj^^s.  yajjiA.  n^ducfd  m/a-  mi- 
(firna-s.  baluns.  Smiiii  Cliaris.  Kim«'nna  pt*lari/.!i[inii 

AR2545  Afvtenna  Compoftdlum  Vol.  2  tmcih 
vcrljcal*,  y^'^y-  ini.ij^.  muinK-iiii  Jud  bisudhaiid 
iYsiemi.  aniv  i,ti<m  $I2.(H> 

AB2626  Companion  Software  f&r  Antenna 
Cwnpendium  voL  2  5  1/4"  MS-DiiS  Hiifify, 
$11)4)0 

AR4017  Aiitinna  Compendluin  Vol.  3  McKt 
vtal!.  ■'  iJs.  plu^  iii,li\.  Jiravi,  mtihilf. 

dutxii^L.  ^.Jkj.,^.  ^.ijimHkd  i:tinattk  iva^pulcriiisd^ 

UHFA/HF/PACKETi 

ARTSCI  US.Repealer  Map&ook  h\  Ki^bfri 
Warm  Tlv  Guide  for  m^dinf!  mdHi  mulom  $9.tS 

TFOUl  Tlic  Buic  Guide  lo  VHK/nU  Hjiin 
■adiD    b%  E^'QFd  M  S'Mi  l^niOc^  «  Ifi^  raii;  in 
lEiKhKiim  10  itac  2  ^  «id  US  md^  Kaihb  at  «cU 
»  ?ji.  33.  UKt  10cm  S*,*5 

An39^  Yar  PBdnl  Compankni  P^si  for  die 


in:>ijJldtiMa.  ti'kiitUKadit.  plu.»K  40  new  jniclfs  fed* 

AR46£1  ATitefwi^s  amf  Tecfwik^ues  fw  Low- 
Band  OX'":  ivm  Kfdaii  tn  ki^-bujil  ^iLL^jSk 

die  ulhcr'i  own  ixtniNknditif  e^pt^ocnc^-  iotifl  De- 
viidnc.  0N4ii'N.  ytaei  ddt  tip^^  ind  ledmniok:)  dm 
efi  imiLf  d^-  differeiKe  hefween  i  >t.iik!a  dtti  ladues 
Tanni;iE:ni«e$titiiduttedatwii£ifi^  SStJI' 

AR3ai9  Physical  Design  of  Vagi  Antennas  H 
thmtt  H  Ltfsvn  \^'6QHS  prmides  tte  tix>ts  bcrv  iw 
itesilfn  jAi!  huilii  mbuM  Ya^  jnttmiLi^.  u^Iit^  ^mnd 
mc\^himK:k{  ecgineeriag  priscipJes.  Vow  iiet^d  au 
UmpiT  t'erJT  dK  cuitLiitk-ntes  of  wtiwl  or  h3&  sliTiuti  tia 
your  jfitL^mji^  With  ttiLs  infiHiiulioiL  yuu  cm  buikfor 
"htx  f  up"  cnisiiittr  Yd^i  -i   S20.WI 

AR26ie  WtFB's  Antenna  Notebook  /n  /Jtjir 
/ii'Mjk-  Wim  Gl'I  the  bt;?.L  pLTfumuHice  nol  inl  uniib- 
UitJjve  wifii.'  Lmttiiitiusi  mid  vetiicals,  Builil  luiitini  mid 
.SWRbfid^tJH  ^10.00 

WGPe7i07  All  About  V^rlii^ai  AntennesM 

WtHuim  (fff  CtnTipreiiiJitsivt  covef4i£u  ui"  luiiuIl'Uj- 
D.iiiLiriunicaUtiins  Si  IE. 95 

WGP97042  Qeam  Antenna  IHandbooK  in 

Willmm  <h'i-  iwd  Snttirf  Comm  Evtjryihmg  y^m  JitX-J 
10  ittiuw  alKnii  htiatJi  ik'si^n,  toisytnicpon,  iind  iipuo- 
liOfl,SJI.*5 

WGPe7077  Simple,  Low-Cost  Wire  Antenrtaa 
For  Radio  Amaieurs  l>v  W{(luiii\  On-  nnd  SuMtt 
CoiA-iin  i\Jl  NijMt'!  Law-fijsl.  mijIu-liiirHl  itiEiinEiaj?;  iii- 
tf?t|>t:Jisivc  beams,  "hivmihltr"  iisik-itnas  fijf  hams  in 

"LiiugJ]"  ]c5ClHi[.^^l^!  Ntfw  dHln.  Si  155 

AR2200  Antenna  Impedance  Matching  J^-  WU- 

iisin^  STnich  Charti  in  snlvintf  impediuiffi  maichjat; 

ptiihifrMs  sio.oa 

AFI041D  Yagi  Antenna  i^eeign  a  w^^  fcrirvj  w- 
tit^  piilished  rad  expanded  by  Dr.  Ldi^soo  SI5JW 

AR?t95  ReriectJons  viu  bclji  &spel  liie  half-Tnidis 
■fed  iHitn^hE  imdis  Uiai  flUiJi}  bdic^tf  jn*  liUi::  ikml 

nflkilcd  pijuTT  ;!rHJ  nmmiui  maosL  S2ll.1Mj> 
Aft3l1B  Refiectfona    Software  Iw  IBM  5lf4' 


AR387a  Your  VHF  Cotiipanion  F.\piat  tte  fasci- 
iijH;itig  iiLU%tua  cv  die  VHF  hifii^.  FN1  jod  Kpaitxk^ 
XackitL  O'  &  S5B.  SajEks.  ATV,  mnanilliar  faua 

03fTO2  RTTY  TEidaY  frt  Dofe^^sfwrn  S-fmi  Moa 


BOOKS  FOR  BEGINNERS 


TAB4354The  Beginner's  Handbook  of 
Amateur  Radio.  Third  Edition  r-v  CJ^  Luittr 
W5ZF^  iV?  pugci  Wttfislrfltil  HH>k  tor  fir««Qcn> 
CC&.  It  is  bujc  »d  wfll  illa>[ril(fd  £^n  tf  tfMt 
h^^  aU  dw  t^d^r  bam  lmidfa<K4^>  >i]uH  stiU  fait 


W50WNV  No-Co<f«  VidM,  Ma^uaI,  Part  97 
fMat  U-tfii  Fhrw  h^  be  i  hjin  rjdju  ^^Kmuf 
SBJS 

W5GW^JC  Teciinlcian  Clas*  LJcefis*  Manti- 
al::  New  No~Cotfo  "fv  u*^r ittm  ^<-ii  tjm  bw^k. 


oa«en  ^e^fcrgihaaf^  jau  need  m  be.  i  J  A-~tiu- 
ciao  Cia&s.  Hun  Every  tia^ta  aaJ  j^^vin  on  dK 
ruioifiMUc^tt  is  ttmai  »  dii&  tst  hiXi^  fCC  l^wm 
610  applicaliiML  S9.n 

XTAL*1  Ttw  Crystal  Se(  Handfciook  by  Phil 
Anderson  WOXI .  W^im  to  give  3  iid  jn  if.i£itm£ 
pKWflt  ^  Or  tuiylw  youtsclP  CiTstil  ^ets  Mit 
ali^v  Bid  Cun,  Ikrizr'^  J  vthd^  Uk^  pvikihl  widi 
i^i^  M!l  cmrmtSi  dut  «ii|aii^  ea  baild.  No*  *Lm 
^avrng  ihrwktf  uilmcal  hoit*,  okay?    133  pi^es 


AR4&45  ^LiiL'lliU'  Aiidid^h^v  The  tuH's,t  ]nr<irm»itnin 
onOSCAK^''ihi'ni,i:Ji  i  ^  ii-^  wr!  4--  i!.\'  kS  ^L'Lliii-A, 
die  i£ie  of  di>iLt^  iiiKidL-^.  ELklkiii^  iiii(L'[i.itii^.  RilDAK. 
DiifCmDDnigHiiL'i ,  ;utd  riKufr'^ SID.W 

AR448 1  Wcaibcr  Siliilltt  EiUidbook  Mth  Ed.)  bv 
Dr  Hiiljfh  JaxitiH  WA>^DiJT  Ex^aatk^  jjid  itvi^  lo 
rcO:i;t;l  unl-iiyS  wcjilJier'fjit  italic  I  lite  techiKdofy 

AR4^^ )  Compiiirin  StAmrv  Ibr  Wi«btf  £^ld^ 
Smdhook  5  Ur  MS  DOS  HQ|i|iy  $10J1O 

AR2IHI?  Co^ilctr  [>X*cr  Oad  M|  ^  ^a/^  Jlni  ;<^ 
d^'J  Un  km  ii^  ImM  DX  ad  (dilBiii  liaid-U»-|e] 

ARP62  Ywr  QRP  Ppentiiif  liMpnlBli  fky  spc- 

Oil  n|i  «  espeo^iiiv  equtpmait  in  cupinp  ihe  ctci^- 
DiEidiiidduIkiiffcc^liw-pcmwiipomii^  SA.OQ 


AR3t6y  QRFUiaiiyi^s  Q^mpilMuu  of  ARRL  puhli- 
Ljiiiui^s  oj]  building  receivers,  tran^niillerf^,  itr;inii 


AR4270  FCC  Rate  Bogk  A  mnst  for  c^ery  active 
radio  aUkM^-m  "^^M 

AR(J3?6  Morse  Code:  The  Essential  Language 
fay  L  f^ter  Carmn.  Jr  W3DKV  Expiinkd  dfld  Jc- 
'v'lsai.  in  lis  lai  l^ucki  Vkm  ta  haodle  di.si;n«3  li^ilk 
heud  iiol  anly  on  the  bJinibnTidj;  hvi  un 
iruiniinkr  and  aircrafi  Eki}ueadi:^.  $6J0 

ARjySJ  Uiider$i9odm^  Basic  Electrooict 
.J^ii  ARRL  kKiL  )IJ4  bi^  pjgt:^  Thi:^  fijd^iib  cvtf)^ 
dmif  vQic-  sn^y:  die  inadL  DC.  .AC.  imiasSiin,  Cfva 
InlKJt  C«v]w!).  Din  cheap  Jt  SI  7.  la'l  it  ^boid  tiiv 
ygu  iadeis&»d  tiar  fmidsneflt^''  S17 J6 


WAYNE  WRITES  = 

Wtil  We  Tbr  Prtipk  Bwttsrm  Her  On  Oor 
Lmisf  Gocramem  .Vi*)p  «tSS  ci>vef  Tht^  is. 
^gym\  lepflfi  cLftimin;  *iuii(h?  majiif  prob- 
kiTfej  ar  (icm  bodi  3S£ew  HmubJUk  Mid  itie  ava- 
il^. atmX  nflfiaiii^  ttinple.  taexpevivc  wkMiotti,  i 

|iih  cut  their  pipede!^  b>  30^  vkiAsm  ihiee  )i£ii^ 
JiMH  ij,>  i:ui  ihc  «tMt  (3f  HL'AfQefiiiif  pri&OKn  b^i 
ovi»  HO^;  bow  mi  end  wrtjijc:  ho*  Hi  re^taoe  dif 
deficii;  li'e«'  to  €0t  nieificdt  coi4^  aad  improve 
hrabfi  c!Hr;  bow  to  an  icbod  <;im%«  md  anprmie 
ickiuk.  Alt  >b«olvlf  fiedtf  $U. 

WCI  2!OiJl30  Fnrr^i^hi  Tih^iilv  I  fifs  tj]idiie$  on 
ilkf  Declare  Wur  N*>L  ^:<lp  Riid^  firapiiiab 
fiT  ui-huaf  i.-fir)cal  Aokocja  pnihlani^.  fodfe  j:i  i 
nevb  apfirtudi  lo  Ain^Wffflf  ^iiulili  buaiiieue^.  bow 
III  roiatk')^  Ru»»ia  nikl  iHlii^r  i.initiUn»  iild  imlK  ■ 
pfD&  ihMOf  n,  die  reil  dupcr  «mi  bnvkxiniiEmaa- 
ick  J,  bfA  Ituta)  (»( fK'dytfchiiMal  imnflsity,  #  new 
«-3t,'i:in>fiiCi  LCi^lmoioiLy.  wh>  Aintii  »  ie  ^^uch  a 
oksv.  1*14)^  fVM  h^Hiitieil  tww  to  {nw  ruttiua-riK 
iiiuvi.T].iiiii3,  A  |iLifi  Itie  miMng  Ccnifiess  mm  Hihi- 
esL  etc.  Plenty-  moic,  RidKUiouily  priced  iu  SIOL 


CODE  TAPES 


Wa'F  SutttUuiiK  Life  in  WWU-^bOp  Wiyne^i 
iiory  ol  hi>  jdventiifi^f  on  Itie  USS  !>ni!di 
SS-^  oc  five  wjT  pnntl!^  la  die  t*>Q(ic  »  1943- 
*5.  WhMi^i  it  mlly  lile  as  a  vdMOArmr  "ikbeii 
fmt'rv  hemg  ck^Ji  dui^fd^  And  «1ut'^  the  tliy 
ti><diy  bfe  on  A  subiTCknni!  ItI;?"''^  O^  you  i^tc  die 
HEPiie  Elttat  Bmt^  Ewiiin^  siutt  and  ofih  S7^ 

WG(t  Lucie  I^^^k^  Carihbeaa  Ad^«iturM-- 
96(^  Wayne'i  adventutes  sct*j  *ii>-in^  _  jjid 
dsc  CifiiiiieaL  vi^tmst  hsm  aperJi^jn.  unt  siftasee- 
EDg.  if  yx^i'n:  diieiesi;^  ic  hk>w  a»  t»¥«t  ecCMifili- 
cat^,  yi»'ll  ^  MtQic  gitii  ideaii  fn:in3  i&i&.  lie 
ftaru  out  witti  liii<  ^Divin*..  die  Wimp  Spt^rt  " 
Yoe'l]  knv  d^  %i^i&  te  £  1  tilaiht^  in  ^1  d^r^  tnp. 
A  mn&dy  S7!^ 

WG7  fncle  Wayne's  TFa%«t*—>lp  Wjvne  truf- 
eh  ^  Ri£!£^  LcadoiL  .Aj^pi^n,  Sl.  fkiK-  MumctL 
VicASL.  EQsltow.  ind  Pogu^  widMUt  ii  i^oMiiif 
Dcaily  sfi  inudi  us  y^u  an^  dunk  Oicip  fuf  >uii 

WG9  WajM  Talkf:  'Daytoii'  1995-90  aiiauie 
lape^liaf  bs  wouU  hi^v  ^ajd  if  1^  d  been  mknX  10 


73T05  '"Genesis"     S5,*§    5  wpm-TIm  bi'iin 
tup^  tt^K,  i.ik.L'is  !iJHi  timmgh  tilt'  Iti  [easTK.  10  tum- 
hf^,  ;ijiili  nL'cc.s^;tf)  puiiilu;iUtin.  luinpieie  widi  ptuc- 
lice  evYfy  vtep  of  liu:  way 

73T06  "TM  StteWef^    %9.^  *+  wpm^-Tlii^  is 

i-h^  jvritciit^kr  iu|v  lur  dioii-  wtm  NJiinived  the  5  wp(m 
uipR!,  aiiiJ  ii'i.  uIm.1  the  lajK  fir  iln:  Novitf  iind  Tiichni- 
tiian  licenHeN  Tl  is  ciiiitprijtcd  of  one  wM  hmt  ot 
wodL'.  fhJir.Wteni  w f  -n't  lil  I  .^  wpm  und  sfiiHJtjd  :U  5 
wpm. 

73T13  '  Back  B roa kef "  $5.95  1.1+ wpm  Cude 
jjroups  iij^un,  ul »  hri.sk  I  \t  wfiiti  so  yuiill  he  n^ally 


it  eittt  when  yiiu  sit  down  in  bunt  ol  i  "iiedy^yed 
votimteer  eiisminer  wftt>  uam  seudinjE  ynti  TiliUii  Up- 
guajge?  codt'  Jt  t  inly  13  fKf , 

73720  "CowrofeouB"  S&.95  20'^  wpw  CLiagraJ- 
iiLaUi'ii..*  I  ikiy,  thL-  liudleiigtf  of  code  i5  wbai's  goLieii 
yrni  ihii  fur.  ^t  don  t  ([Utt  ciow.  Go  fur  dl^  CKlia  d4l£^ 
liceQtre  We  yuml  ilu.'  cixfc  f asiEr  dun  2f p  per, 

73T25^The  Wind  Boggier'^   SSJ5   35 1  wpw 

Fiendishly  gtntmitd  h\  kindly  old  Uoirld  Wayne  i'tir 
hanis  With  a  strong  need  fDr  sc![  pnnistHTienl  Once 
you've  conqitei^l  15  ]>tr  Jet  link  know  if  you  iiLtd  ^ 
5Ci  wpm  liipii. 


rUnci^fayn  "Bookshelf  Order  Form     i 

Ytiu  may  iirdiii  l>y  mil  (I.  tcli'pliotK',  nr  lax,  All  pHjyJucnu  iiie  to  l5e  in  IIS  funds,  Alli>w  4 

\vtcks  lor  ilelivisrv  tPHi-vs  Mibieul  lo  chiiLijie  witliutn  m-iticc  if  iitippliers  increase  priL'esJ 


Item 


Title 


Oty. 


Price 


Shipping  AJi  us  oHtettaM  l&oOftiCTgia-  SHtPPING 

^ippod  UPS  (Haass  piwHM  g|mdidct«9»,} 

U^chsAipByttiftnnJndBWVine-saDOldMt.*  TOTAL 


Foreiqn  (kdefii 


Total 


tJOlSl  Tiii  actual  fQmi(ri^4pingi  oo«i«iba  aoil^ 


Name 
Streel 
City  _ 


State 


Zip 


TOTALS il GliecfoMofiey Order 

"  A£    _  MC       VISA   S  VO  minimuin  for  credil  card  orctefs 
Card  «  Expiration  Date  _ 


Signature Phone* 

Telephone:  (603)  924^  11 7  (8001  234-6458  FAX:  (603^  924^9613        uw  i7m 
Uait:  Unde  Wayne's  BoaksHeff.  70  Route  2DZK  Petatewough,  NH  03458 


TYESl  SefMi  rt«  12  issues  o*  73m  He  low  mte  of  $1 9.97.  (Sm  43%  of  cdver  pfiee.j 

Cffveta  MM  $7  {Ai«  St  .40  OST.  Fon?i|Fi  add  S9  aurSKs;  $42.d0  mmviL 

riYES!  S«fid  me  12  fcssues  of  Ifafo  Furt  at  il»  kM  rate  Of  St2.g7.  (Saffl  2(f  i  d 

«R»  S7  plus  $  70  asT  Foreign  add  5  t2  5Uf1ac:er^G-fK»airTna* 


L 


J 


Letters 

€k>nUnuedfrom  pctge  85 

read  about  how  our  culture's  ac- 
cepiance  of  rich  foods  like  meat 
and  dairy  as  the  cornerstone  of 
diet  have  led  to  increased  cfedase 
rates,  cancer,  fat  kids,  poor  tests 
scores,  lower  (nteiligence  , , ,  and 
on,  and  on,  and  on.  Why  do  you 
think  people  with  starch-based, 
health-supporting  diets  tike  those 
In  Asia,  the  Middle-East,  and  else- 
where have  lower  cancer  and  dis- 
ease rates,  smarter  kids,  and 
longer  life  expectancy? 

Enough  of  that.  Wayne,  we  are 
having  a  hard  time  putting  ideas 
to  action.  What  will  it  take  to  get 
everyone  going?  Thanks  a  mil* 
lion. 

Steve,  rve  been  trying  to  get 
the  old  duffer  hams  off  their  fat 
butts  and  into  new  technofogies 
for  44  yeBfS  now,  so  i  doubt  that 
your  letter  will  break  many  away 
from  Gflligan's  Island  re-runs,  or 
spending  hours  checking  into 
75m  nets  to  report  no  traffic. 
Wayne 

Luke  Gow  VK2GXQ  My  name 
is  Luke  and  I  am  a  14 -year-old 
high  school  student  in  NSW.  Aus- 
tralia. Although  I  have  only  been 
on  a  short  time  I  have  been  very 
active  on  the  ham  bands.  I  hold 
the  Tull  Cair  license  which  is  the 
highest  of  the  four  Australian 
classes  and  I  may  work  all  modes 
and  all  bands.  My  Dad  is  also  a 
ham  and  we  are  both  constant 
readers  of  73  Magazine,  al- 
though the  issues  are  a  couple  of 
months  behind  because  of  ship- 


ping to  VK.  I  designed  my  own 
QSL  card  whtch  1  have  included 
for  you,  perhaps  you  may  con- 
sider it  for  QSL  of  the  Month.  I 
drew  tioth  the  koala  and  kanga- 
roo freehand  before  scanning  it 
with  my  "Typist"  Caere  Scanner 
so  I  couid  edit  the  pictures  on  my 
Apple  Macintosh  LC  computer. 
After  editing  the  Koala  and  Kan- 
garoo, ]  added  clothes  to  the  ani- 
mals. The  kangaroo's  shirt  bears 
"VK"  for  Australia,  As  my  two  ma- 
jor interests,  besides  amateur  ra- 
dio, are  surfing  and  playing  guitar, 
I  decided  to  include  a  surfboard 
and  Gibson  guitar  on  the  card 
also.  The  koala  is  standing  with 
the  surfboard  in  the  sand,  while 
the  kangaroo  is  holdmg  the  gui- 
tar and  a  flag  in  his  hands.  The 
flag  shows  a  basic  map  of  Aus* 
tralia  and  has  been  colored  green 
and  gold.  Australia's  national  col- 
ors, 1  then  colored  the  animals 
using  Pixel  Paint,  a  Macintosh 
paint  program.  After  setting  the 
text  I  printed  the  finished  card  on 
my  Deskwriter  C  Inkjet  printer.  I 
anjoy  working  the  states  and  in 
the  three  months  I  have  been  on 
the  air  I  have  worked  46  states 
and  have  33  confirmed.  I  am  only 
waiting  on  Maine,  Delaware. 
North  Dakota,  and  Idaho  to  con- 
tact. The  whote  family  enjoys 
reading  the  magazine,  keep  up 
the  good  work. 

Rusty  Chamberlin  WA5PDG, 

I  first  subscribed  to  73  when  1  was 
a  junion  at  LaFeria  High  School 
(Texas),  over  30  years  ago.  You 
are  truly  an  inspiration.  Your  curi- 
osity, your  optimism,  your  belief 
in  the  Individual,  and  your  belief 


in  free  markets  inspires  many  of 
us.  Keep  up  the  good  work, 
(Thanks  Rusty,  but  there's  so  much 
more  that  needs  to  be  done  that  I 
need  a  done  —  Wayrte) 

Jerry  Rfchter  KirWY.  Oh 
Uncle  Wayne,  you  sly  old  devil, 
you.  How  did  you  ever  come  to 
possess  the  uncanny  ability  to 
become  a  Monday  morning 
quarterback  the  day  before  the 
game  in  all  matters  of  the 
world,  including  your  analysis 
of  our  fine  government?  As  I 
listen  to  the  strains  of  ''The 
Star  Strangled  Blander/  I  sa- 
lute you.  Your  IWay  editorial  re- 
lating to  "Work  Ethic"  and 
"f^anagement"  was  right  on. 
Ooooh!  Made  me  feel  gooood! 
Being  a  federal  gov't/Navy  re- 
tiree. 1  could  relate  to  both  ar- 
eas and  on  both  sides  of  the 
coin.  38  years  Naval  Reserve 
and  32  years  in  the  federal 
government.  Amazing,  Isn't  it, 
how  our  system  operates?  Im 
really  convinced  that  the  gov- 
ernment is  operated  100%  on 
the  Peter  Principle.  Remember 
the  one  where  people  get  pro* 
moted  to  the  maximum  level  of 
their  incompetence  and  then 
are  transferred  to  another  de- 
partment and  the  process 
stans  all  over  again?  Well  now, 
doncha'  know  we  have  all 
these  Peters  floating  atop  the 
workers,  who  are  the  real 
backbone  of  their  organiza- 
tions, and  what  happens  to  the 
really  competent  people?  You 
got  it.  During  my  32  years  as 
a  government  employee  I've 
seen     upper    management 


spend  entire  spring  sessions 
sitting  around  the  office,  plan- 
ning golf  tournaments.  No,  not 
on  their  breaks.  During  work 
hours,  Tve  witnessed  first 
hand  directors  telling  counse- 
lors to  drop  the  sexual 
harrassment  charges  filed 
against  supervisors  because  it 
would  be  an  embarrassment. 
You  wouldn't  believe  what  the 
military  brass  does.  Or  maybe 
you  would,  Uncle  Wayne,  Our 
tax  payers  would  rally  on  the 
White  House  steps  if  they 
knew  what  went  on  with  their 
tax  dollars.  Like  a  full  bird 
colonel  spending  $3,000  of 
taxpayers  money  to  ptani  flow- 
ers because  a  three-star  is 
coming,  but  then  doesn't  pro* 
vide  for  watering,  so  they  all 
die  later  How  about  the  GS- 
1 4  that  was  caught  several  times 
flagrante  delicto  with  an  office 
sweetie.  Was  he  punished?  No, 
he  was  transferred  with  no  loss 
in  pay  and  the  people  who  turned 
him  in  were  punished.  Coops,  I 
forgot,  this  is  a  ham  radio  maga- 
zine.  Great  publication!  Keep  it 
up  please  See  what  your  edi* 
torials  do  to  people? 

Jerry,  you  reatjy  should  write 
a  book!  When  I  found  out  what 
was  going  on  that  most  people 
don't  know  about,  I  wrote 
one.,,  Wayne, 
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Barter  'n'  Buy 

ContinuEdJinom  page  71 

Personalized  Coffee  Mugs  —  Your 
call  Sign  etched  on  1 3  oz.  clear  glass 
mug  Send  call  sign  and  59.95  +  &3.00 
S&H  check  or  money  order  to  In  Your 
Window,  PO.  Box  962.  Ellefiwood  GA 
30049  FAST  SERVICE! 
BNBtCMO 

SUPERFAST  MORSE  CODE 

SUPEREASY  Subliminal  cassetle.  $12. 
LEARN  MORSE  CODE  IN  1  HOUR, 
Arnazing  supereasy  technique  $12,  Both 
S20p  Moneyback  guarantee.  Free 
catalog:  SASE.  Banr-T2. 1 50  Greenfield, 
Bloomingdale  IL  60108. 

Bhsioas 

AMATEUR  RADIO  REPAIR,  most 
makes  and  models,  discouni 
labor  rales  unril  June  1995. 
WESTERN  AMATEUR  RADIO 
REPAIR  CO.  John  Rupe.  Box 
697.  North  Cove  WA  98547:  (360) 
267-4011 .  Thanks  AB7DR. 
BNB1015 


RESTRICTED  Top  Secret  HacKer 
Infonnation.  Cefiular  /  CaiMe  / 
5urve#lanoe  I  Sateflite  /  Vid^^Optier  / 
Books  /  Vkteos  -  SaOiUBfe.  Make  SIOQ^ 
hour.  Ca^k3g  -  $3.00.  TELECOOG  PO. 
Box  6426-61^.  YUMA  AZ  85366^6426. 
BNB1024 

Morse  Code  Computer  Interfaces 
S49  95.  with  CW  Fitter  S79.95,  Free  IBM 
Shareware  and  Ham  Catalog.  Dynamic 
Electronics,  Box  396,  Hartselle  AL 
35640,  {205)773-2758,  FAX-773-^7295. 
BNB1034 

DTMF    Radio    Teiefjhone    interfacQ. 
Buiid  your  own.   Sim  pie   step-by-step 
manual  with  schematics  -  Slt.95   PO- 
Box  237.  Rod<  Sprlr^  GA  30739. 
BM81036 

R390A/URR  Receiver  covehng  5  to 
32  MHZ.  Complete  S250.00.  U-piCk- 
up.  Will  d€liv^  within  60  mites  for 
S25^00.  Call  (860)314-0266.  ask  for 
Walt,  RO,  Box  477,  Tolland  CT 
06034 
BNB1041 


Rotateor  oonrrol  using  RC.  Schemabc, 
insfructions.  parts  list,  and  pmgwn  in 
BASIC.  Parts  at  Radio  Sr^ck.  Uses 
psaflel  port.  £15  Andy  Zbrca,  6558 
Fainnew  Road,  htason  TW  37343.  423- 
843-3046. 
BNBT032 

Buttemu!  ^Litlerfly"  HF5B  AT^fTENNA. 
tew,  used  1  Dayl  Si  50,00  {S300.00 
Vafue)  (408)  266-9369.  Dick  -  WASZFM. 
BNBtOae 

PACKET  RADIO.  Join  TAPR, 
connect  with  ihe  largest  packet/ 
digital  group  in  the  U.S.  Creators  of 
the  TNC-2  siandareJ.  Benefits: 
newsletter,  software,  discount  on 
ktts/pub  Ileal  ions.  $15/year  U,S.,  $16 
Can/Mex,  S25  elsewt^ere.  Visa/MC. 
When  joining,  mention  73,  receive 
TAPR'S  new  book.  Packet 
Radio.Whai';*  Why'?  How?  ($9  value) 
FREE!  Internet:  tapr@taprorg  Web: 
http^/Zwwwlaprorg  (817)383-0000 
Mail;  8987*309  E.  Tanque  Verde  Rd. 
#337,  Tucson  AZ  85749-9399 
BNB1027 


Tis  the  Season!  Get  your  Preluned 
ATV  Ant.  910  MHZ  11.6  Db.  gain 
$55.00,  440  MHZ  dB.  gain 
SSO.OO.  S&H  S5.00.  bfochufe 
S2,50.  ABTEC.  Depl.  C,  1726 
Maumee  Ft.  Wayne  EN  46803, 
(219)422-9718  (IN  res,  add  5% 
sales  tax). 
BNB103t 

Wanted:    Kenwood    DG-5.    Sell 

antique  radios.  Grebes,  RCA, 
Crosly,  PhilcOn  etc.  a[l  1920's 
Tabletops.  Telephone  line/loop, 
test  sets»  Harris  FTBM-2B. 
Triplett  Mod.  4,  $500  each,  both 
$800  or  B.O.  800-657-5160.  Lee 
MA- 
BNB1038 

CHIPS  WITCH  '  To  give  your  HR- 
2510  and  HR-2000  the  same 
features  the  BIG  RIGS,  call 
(707)539-0512  or  write  to 
CHIPSWITCH  at  4773  Sonoma 
HWY  #132.  Santa  Rosa  CA  95409 
for  FREE  information, 
BNB1033 
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HOLIDAY  SPECIALS 


FT-1000/D 


FT-990/DC 


r 


CUSTOMER;  Surrender  this  coupon  at  time  of  purchase  to  your  authorized  Yaesu 
dealer  for  immediate  discount.  Limit  one  coupon  per  purchase.  Coupon  is  non- 
transferable and  can  b^  only  used  for  products  as  advertised  in  this  ad  and  for  tiie 
discounts  as  stated.  Otters  only  good  at  auUiorized  U.S.  and  Canadian  Vaesu  dealers. 
DEALER:  Send  this  coupon  along  with  a  copy  of  sales  receipt  to  VAESII  U.S.A.,  Sales 
DepU  17210  edwards  Rd„  Cerritos,  CA  90703. 

CHECK  BOX(ES) 

.  i  S200  OFF  FT-1000/D.  FT-990/DC 

u  S  70  0FF  FT'530 

=  S  SO  OFF  FT-900/AT  FT-B40 

~  S  40  OFF  FT-5200,  FT-2200 

~  S  30  OFF  FT^8500,FT-5lOO,Fr-2S()arr-1tR.FT-41R,FT-51R 

_  S  25  OFF  FT-G-2SOOSDX,G4000SDX,G^800SDX,G-a003 


PURCHASE  DATE:. 


DEALER  NAME/STATE: 


DEALER  SIGKATUHE: 


Offer  void  yh/^m  pmhfbited  bfy  law.  Coupon  tms  no  cash  vaAyai  Ltoiit  one  coupon  per  purchase. 
No!  valid  writ!  any  othw  ^feesu  offdrs  or  {iscounls.  Offers  not  ^TpTKSbie  lo  purr^h^ses  made  pnor 
%o  OcioOer  14, 1995  or  after  January  6, 19aa 

COUPON  VAUD  FOR  PURCHASES  MADE  BETWEEN  OCT  14. 1995  AND  JAN.  6, 1996 
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Best  Dual-Banders  on  Wheels 


GET  CASH  BACK  FROM  KENWOOD  —  SEE  DEALER  FOR  DETAILS! 


T44MHz/440WlHi  DuahBonJ  Operation 

Kenwood's  TM^733A  is  a  versatile  FM  dual-bander 
with  sophislicalmn  and  pov/ef  (144MHz:  SOW/ 
440MHz;  35W)  for  fiigh  performance  mobrle 
communications.  As  well  as  receiving  simulta- 
neously on  VHF  and  UHF  bands,  it  can  receive  two 
frequencies  on  the  same  band. 

Six^ln^One  Pragrammable  Memory 

Six  entire  operating  profiles— including  everything 
from  the  ti^quency  range  to  the  dimnief  la^  ca^ 
Stored  in  the  programmable  memory  for  recall  at  ftie 
pFESS  of  a  button,  Its  to  having  six  transcetvers  in 
one, 

PqfQ  Contiecfor  for  1200/9600  bps  Pocket 

Using  the  6-pin  mint  DIN  connector  on  the  front 
panel  you  can  lioofc  up  a  TNC  to  the  TM-733A  tor 
either  1200  or  9000  bps  packet  communications. 


'pviriii&.iiqijffdlur  MARS  iri0  CAP  use  SpeoistiarBguiiranlBBd  In  ArTialu  bands,  di^ 


Tfieft-Deterrent  Features 


For  ibe  added  safety,  you  can  choose  the  quick- 
release  datachabfe  front  parte!  kit  (option).  The 
transceiver  unit  can  be  concealed  under  a  seat  or 
In  the  trunk. 


TM-733A 

FM     DUAL     BANDER 


Other  Features 

1 72  mufti-function  memory  channels  I  AlP  (Advanced 
Intercept  Point  I  Built-in  DTSS  with  page  I  Cross^band 
repeater  ■  Wireless  cJone  funclion  I  Wireiess  remote 


function  I  Auto  simplex  checker  I  Built-in  CTCSS 
encoder  &  optional  TSU-6  decoder  I  Key  funclion 
display  1  Modifiable  for  MARS/CAP* 


144MHi/440MHz  a  l44MHz/220MHz 

Operation 

The  TM-742A  (144IVlHz;  50W/440l\/lHz;  35 W)  and 
TM-64ZA  (144MHz;  50W/220MHz;  25 W)  dual-band 
mobite  transceivers  can  be  converted  into  tri- 
banders  with  the  addition  of  an  optional  FM  band 
unit;  2aMHz  (SOW),  50MHz  (50W),  220MHz  {25W; 
TM-742A  oniy).  440MHz  (35W;  TM-642A  only),  or 


TU-l^lk 


Other  Features 

I  BuilHn  DTSS  selective  caing  wttb  page  I  Independent 
Kit  &  VOL  controfe  for  eacfi  band  ■  Buflt4n  CTCSS 
enoodef  &  Qptk)naf  TSL^7  ffecoder  1  Wiietess  rerndE 
oontrof  function  IHIgh-visibity  Uluiiimated  panel  keys 
I  Wkte-band  VHF.  UHF  reoeivt  coverage  finduding  Air 


12D0MHZ  (10W).  The  transceiver  can  display  and 
even  receive  three  bands  siniLllaneously. 

101  Memory  Channels 

^ ■  •"  •'    - 

For  each  band,  there  are  100  memory  channels 
plus  1  call  channel.  Each  channel  can  store 
transmit  and  receive  frequencies  independently 
Of  odd  split  repeaters. 


Separate  Cantrol  &  Display  Units 

The  display  and  controls  can  be  mounted 
separatelyon  either  side  of  the  steering  wheel. 
for  example  —  while  the  main  unit  is  concealed  in 
the  trunk 


Band}IDaie  &  time  display,  sfiopv^M.  alam;  on/of! tinief 
lOross^^  repealer  fundJonlModAable  for  MAR&CAP* 


TM-742A/642A 

*7>»i»s<My      FM      DUAL      BANDER 

lOfl  QfUM   Meets  ISO  Minnufjctimiig 


Quality  SLandariJ^ 


KENWOOD 


KENWOOD  COMMUNICAKONS  CORPORATiON 

AMATEUR  RADIO  PRODUCTS  GROUP 
RO  BoK  2Z745,  220t  E  Dorrnnguez  SL,  Uog  Beac*  CaJffomSa  90801  5745 

Ctjstotnef  ^i^jport'Bmcnures  f3l0]  63^^300 
HCfjair  LoCTfion&Pam  {800J  KENWOOD  B^^l^t  aosnj  Service  (BBS)  (310)  76t-aaS4 

IMTERMET  http:/^www.kefTwoo<f,n€it 

KENWOOD  ELECTRONICS  CANADA  INC. 
6070  Kestret  f^oad.  Mtesissauga,  Ontano.  Canada  L5T  1 SS 
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